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¥ATER LEVEL AT TIME {F LONSTRUCT 10N

"% EXPECTEL TO vARY FRiW EL. 3.9 T3 £L. €.0 .

RIPRAP HoAu BATKFILL SHALL BE FLACED WHEN

WaleR LEVEL 5 AT EL. E.{ (R LOWER DMLY,

PLACS IFRAP SERM BACKFILL IR RIPIA™ v0IDS DOW TC £ 5.0 .

FLACY "RIFRAP BERM BAUKFILL™ IN RIFIA* FROM
EL. 3.7 0 FLAT ABOVE RIPRAP JJRFALE.

Fa iin TREES AN LOGS fO REMAIN In B AGE. MAINTAIN RiFRUP
COVER DVER TALLEK TRLES BY INIRERSING RIPRIP HEIOHT EQLAL
THE IR JIAMETER {RUNP UF THE BIFRA™ .

SLIPE vARIES DM SECTIONS: MAINTAIN 5-FOOT RIPRAP THICENESS.
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1.

WATER LEVEL AT TIME CF COMGTRUCTIIN

[S EXPECTED 1D VARY FROM E_, 3.0 TOEL. £.0 .
RiR/r BEPM BACCFILL S3ALL BE FLAZED WHEW
WATER LEVEL 1§ AT EL- 5.0 O LIWER OWY.

2. PLACE RIPAN BERM BACXFILL Ik RIPRAP VZIDS DOWM 73 EL. 5.0 .
3. PLXCE "EIPRAR BIRW BACZTILL" IN R PRSP FROM
£, 5.4 Ta 1 FODT ABOYE FIP3AP SURFACE.
4. PROTECT STANGING TRELIS N PLACE.
5. FALLEN TREDS 4MO LAGS T3 FEMSIN 1N PLACE. MAINTAIN RIPRAE
COVER BYER FALAEN IREES EY INCREASING RIFRAP BEIGHY EODUAL
THEIR DIiaAMETER _HUMP UP THE IPRAP::
6. SLOUPE VARIES DN SECTIOMNS, MAINTAIN S-F{0T RIPHAP THICKHESS.
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1, WATEE LEVEL 47 TIME OF CONGTRUCTION
15 EXPESTED TO vARY “R{# £L, 3.0 T3 £i. 6.0 .
RIPRAF BESM BAIXEILL SHALL 3E PLACID WHEM
WATER LEVEL IS AT EL. §.0 OR LOWEH ONLY. -

2. PLECE RIPREF BEAM BACKFHLL !N RIPAAP YOJOS CIMWN TO EL. 3.0 . 113
3. PLALE “RIPRA® BERW EACAFILLY I8 RIFRAF FROM
L. 5.0 01 FCOT JBOJE RIPRAP SUSFACE.
4. PROTICT STANDING TREES I PLACE.
5. FAMLEN TREES AND OCS IO REMAIM IN PLICE. UAINTAIN P .PRAP

COVER OVER TALLEY TRELS BY JNCRIASING RIFRAP HEIGHT EQUAL
THE iR DIAMETIR {BAF U THE RIPRAPT,

6, SADPEL VARIES ON SICYICNS. MAINTAIN S-FOCT RIPRIAP THICXKMESS.

Y. FOR PLANTING SEE _ANDSCAFE REVEGITATION &1TE PLik
AN BETRILS M1 AN ¥2.

B. LENGTH DF TRANSITIDR 15 20 FEET AT TRE START
ARD END OF T4E SITE.
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VATER LEVEIL AT TINE (F CONGTRUCTION

IS EXFECTED T VARY FRDM E.. 5.0 "0 fL. 6.0 .
IIERAF BERM BACKFILE SHALL BC PLACED WHIR
YATER LEVEL IS AT EL. 5.0 OR LO¥ER ORCY.

2. PLADE RIPRAP BERM BATFILL 1M RIPRAP YOIUS DOWN D EL. 3.9 .
3. FLACE "RIPRA® BERW BACEF 11" IN RIFPRA FROK
fL. 5.0 TO ¥t FODT ABOGE FIPRAP SLRFACE.
4. PRUTECT STAMDING TREES (X PLACE.
§. FALLEN TREES MND OGS 10 EEMAIN IN FLACE. MAIXTAIN RiFRAF
COVER OVER FAILEY TREES EY [NCREASING £1PR&P HETSET EGUAL
THEIR DIAMETER {HIMP IF THE RIPRAPY.
€. SLIPE VARIES O SILTIONS, MAINTLIN S-FCOT RIPRAF THICRNESS.
T. FOR PLANTING SIE _ANDSCAPE REVESETATION SITE PLAN
AND BETAILS % AN #2.
8. LEMITH OF TPANSLITION IS 20 FEET AT THE STARPT
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1. WATER 1EVEL AT TI4E OF CONSTRUCTION
[ EXPECTED YO VARY FROM EL. 3.0 T £L. B.O .
FAIPRAP HERM BADKFILL SHALL 3K PLACET FHEX
WATER LEVEL 15 &T EL. 5.0 OR LOWER ONiY.

2. P.ATE RIPRAF BEIRF DACKTILL IN RIPRAP WIDS XOW 70 k. 5.9 .

3. mwbﬁm "RIPRIP BERK BACKFILL™ IN RIPRAF FHOM
Ei. 5.G TO 1 FOXT ABOVE RIPRAP SURFACE.

4, PROIECT STAKGING TREES 1> FLACE.
5. FALLEN THEES AKD LOGS TO REMAIN 1N PLACE. MAIATAIN RIPRAP

COVER OVER FALLEN TREES BY JMCRIASING RIPRAP HEIGHT £OUM.
THEIR DIAMETER {HUMP 1F THE RIPRP )

€. SLOFE VARIES OH SECTIONS. MAIKTAIN 55007 RIPRAP THICINESS.

7. FIR PLAKTING SEE LAKRDSIAFE REVEGETATICN SITE FLAK
NG BETAILS ¥ AD 2.
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1S E¥PECTED 10 wal! PRONE . 3.0 TOEL. 6.0 .
RiPRAP BERM JACKF LL SEALL BE FLASED WIEN
WATER LEVEL IS AT EL. 5.0 OF LOWER OWLY.

7. PLACE RIPRAP BERM BAIKFILL I¥ RIPFAF VOIDS DOWN TO Ei. 5.0 .
3. PLaCE "RIPRAP SERN BACKFILL” 14 RIPRAP FROM
£i. 5.¢ 7O | PO ABOWE FIPAAP SURFACE.
1. PROTICT STANDING IRESS INM PLACE.
5. FILLEN TREES AND LOGS 70 FEMAIN IR P ALE., MAINTAIN RIPRAP
GOVER EWER FRLLEE TREES EY [NCREASING RIPRAF HELSHT ECUAL
THEIR DIAMEYER (HUMP P THE J1PRAP),
6. SLDPE VARIES DN SECTELRS. MAIMIAIN S-F00T RIPRAF THICKKESS.
T« FO8 PLANTING SEE LANGSCAPE RIVEGETATION SITE PLAK
A0 DETAILS 31 Adl =2,
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§. WATER LEVEL AT TIME OF CONSTRUCYOK
IS EXPECTED TO VaRY TROM EL. 3.0 "0 £1.
RIP2AR BERM BACKE ILL 2HALL BE PLACED i._m.w
WATER LEVEL IS AT EL. 5.0 DR LOWER QLY. 1331l

2. PLACE RIPRAS GEAMW BACRFILL IN ZI%RAP VOITDS DOWH 70 EL. 5.0 . il
3. FLA{E TRIFRIP BERW BACXFILL™ IN RIPRAP FADM
ELs 5.0 T 1 FOUT ABCYE BIPRAP BWRFACE.

4. PROIELT STAKDING TREES I PLACE.

S. FALLES IHEES AND LOCS TC HEMAIN IN PLAZE. WAINTAIN REPRAF
COVER OVEF FACLEN TREES BY INCREASTNG RIPRA® KEIGHT EdlUal
THEIR DIMEIER {HUMP UP THE RIPRAP}.

B. SLOFE VIRIES (N SECTICNS: MAINFAIN 5-FIO7 FI°RAP THIGKHESS.

T. FOR PLANTING SEE LARDSCAPE REVEGETATION SITE PLAK
AND DETEILS &1 AND 2.

B. LEINGTH OF TRERMSITIOM IS 20 FEET AT THE STARY
AND END OF THE E17E.
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WATER LEVEL &7 7 OF COMSTRUICTION

15 EXPECTEDR T0 3 _-.mq mwﬁf EL. 3.0 T8 EL. 6:0 .
IIFRAP BEAM BACKEILL 3MALL BE PLACED WHEN
YATZE LEVEL I8 AT EL+ 5.0 OF LOWER DNLY. H+

2. PLACE RIPRAP BERM BACIF ILL N RIFRAP vOIDS DOW 70 EL. 5.0 - 13

3, vﬁ;m .ﬁmw.% BERM BACKFILL® 14 H.PRLP FROM
5.0 TO 1 FIOT ABGYE RIPRA® SURFACE.

4. _.mmwmn_v sTaNping TREES M PLACE.

5§, FALLEN TRIES AND LOGE TU REMATH IN PLALE. RAINTA N BIPEAF
COVER OVER  FALLEN TREES BY INCREASING RIPRAP HE GHT EQGIAL
THEIR BIAVETER HUMP 49 THE RIPRAP).

6. SLOPE YARIES DN SECTIONS. suIRTAIN S~F007 RIPRAP THICKMESE.

T. FDR PLANTING SEE LaRDSCAPE REVEGE AT!ON SITE PLAR
AND PETALLS #1 AMD #2.
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ELEVATION (FT-NGVD)

Typical Design Cross Section at Sacramento River Mile 34.5R

MAY 4, 2008
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SRS h 15.0 FF
P! »A, BN EAN ELEV 4.6 FT
EL 120 FT \Aﬂl//ww\h R ﬂmmM NOTE 2}
BENCH FILL HTO /. AH z R r,
EX LEVEE SLCPE e, 3
RIPRAP
GEOTEXTILE ROCK FILL 1.0 FT THICK
FABRIC BEDDING
TYPICAL CROSS SECTION
17=5"
0.5 FT
THICK AG SOIL
1.0 FT
THICK BEDDING
2.0 FT
THICK RIPRAP

TRANSITION DETAIL {ABOVE WATER LEVEL}

NTS.
(SEE DWG C-05)

RIFRAF /
APPROX. £X

GROUND

HOTES:;

1. EXISTING ROCK FULL BETWEEN ASOUT STA 3460 AND STA 2450 SHALL BE REMOVED DOWH TO THE
SPECIFIED TOP OF ROCK FILL ELEVYATION.

2. THE FINISHER ELEVATIOM OF THE TOP OF THE RIPARIAN BEMCH SHALL BE WARIED BY +/— 1 FOQT iN
LONG {100 TO 200 FEET) JRREGULAR UNDIHATIONS ALGNG THE SEWCH.

5. THE TOP PART OF THE EXISTING LEVEE SLOPE ABOYE THE TOP OF THE FILL SLOPE AT ELEYATION t2.0
FT SHALL SE PROTECTED FROM ANY CONSTRUCTHOM INSTURBANCE.

4. EXISTING TREES AND LARGER SHRUBS BELOW ELEWATHMW 12.0 FT SHALL BE LEFT IN PLACE AND
PROTECTED FROM COMSTRUCTION DAMAGE. TREES SHALL BE PROTECTED FROM [HRECT CONTACF WITH
LARGE ROCKS, AMD FILL SHALL HE PLACED CAREFULLY [BY HAND IF REQUIRED) AROUND TREE TRUWKS.

5. GAPS 1H ROCK FILL UMDER R'‘PARIAN BENCH AND N RIPRAP ON UPPER LEVEE SLOPE SHALL BE AILLED
WHTH AGRICULTURAL SOIL TO MAXIMUM EXTENT AMD DEPTH PRACTICAL BEFORE PLACING OVERLYING
AGRICULTURAL SOl

6. AGRICULTURAL SCIL SURFACES SHALL BE PROTECTED FROMW EROSHN BY PLACING EROSKMN CONTROL
FABRIC OW SURFACES.

s 25 0 5

O —
SCALE! 17 =5

95% DESIGN PLAN _

Hay 16. 2006 - B:34pn
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Typical Cross Section at Sacramento River RM 20.8
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NOTES:
1. THE FINISHED ELEVATION OF THE TOP OF THE RIPARIAN BENCH SHALL BE VARIED BY +/- 1 FOOT IN
LONG (180 TQ 200 fEET) IRREGULAR LNDULATHMNS ALONG THE BENCH.

2. EXISTING TREES AMD LARGER SHRUBS OM THE LEYEE SLOPE SHALL BE LEFY IN PLACE AND PROTECTED
FROM CONSTRUCTIOM DAMAGE. TREES SHALL BE PROTECTED FROM (MRECT CONTACT WIFH LARGE ROCKS,
AND FILL SHALL BE PLACED CAREFULLY (BY HAMD IF REQUIRED) ARQUND THE TREE TRUNKS.

3. GAPS W RIPRAP ON UPPER LEVEE SLOPE SHALL BE MAMUALLY FILLED WITH AGRICULTURAL SCIL TQ
WAXIMUM DEFTH PRACTICAL BEFCRE PLACING OVERLYIMNG AGRICLLTURAL SOIL.

»

. AGRICULTURAL SOIL SURFACES SHMALL BE PROTECTED FROM ERCSIGN BY PLACING EROSION COMTROL
FABRIC ON SURFACES.

w

. BECAUSE OF THE BUSY URBAW STREET OM TOF OFf THE LEYEE. REPAIR WORK SHOULD PREFERABLY BE
DOME FROM BARGES IN THE RIVER. THIS WILL REQUIRE TEMPORARY REMOWAL OF THE DOCK NOW
LOCATED OFFSHORE FROM THE SITE, COMTRACTOR SHALL WAKE NECESSARY ARRAMCEWENTS WITH THE
OWNER OF THE DOCK.

PROTECT ALL EX VEGETATION
{SEE NOTE 2)

TOP OF RIFRAP EL 14.5 FT

REFERENCE LINE

i ROSION CONTROL FABRIC
RIVER ROWD i
LEVEE CREST PAVED ROAD

RIPERIAN

0.5 FT THICK AG SOIL

.v“lrlf 2 20,0 FT
et
l?//
7 oo
: 3 3
i o e

1998 TOPOGRAPHT 2
ST 7 e

RIFRAP

AR

1.0 FT THICK BERDING
2.0 FT THICK AG SOIL

APPROY. EX GROUND-

ROCK FILL

GEQTEXTILE FABRIC

BENCH EL 5.0% FT

{SEE MOTE 1)

LEVEE DESIGH WATER SURFACE EL w 14.5 FT

AUGUST MEAN DESIGH WATER SURFACE FLw 2.9 FT

.0 FT THICK RIPRAP

—Im.o FT RIPRAP
[LAUNCH ROCK)

TYPICAL CROSS SECTION
1°=10"
o 5 o i
e g—
95% DESIGN PLAN SonLE 110
il 5 Jirme e F\lil_ﬂ ™ STATE OF CALIFORNIA STATE EMERGENCY EROSION REPAIR PROJECT i .
S — THE RESOURCES AcEcY CACHE SLOVGH-MIE 155 & 2.8 STCAMBOAT SLOUGH-MAE 16.2
ot o s H-’m — DEPARTMENT OF WATER RESOURCES AND SACRAMENTO ANVER-UNE 208, 265 & 325 | G468
— E—— DUASON OF ENCREERNG SACRAMENTO RIVER-MILE 265, LEFT BANK [ Jesrrsn
o ——— T o | R e FLOOD MANAGEMENT TYPICAL REPAIRS SECTION 020
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Typical Cross Section at Sacramento River RM 26.5
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PROTECT ALL EX VEGETATION
ABOYE EL 17.5 FT

PROTECT ALL EX RODTED WOOD MATERIAL
BELOW EL 17.5 FT {SEE WOTE 3)

EL 25.0 FT% 1

EX LEWEE CREST
SR 160
PAYED ROAD
ERGSION CONTROL FABRIC

37.5 T
1998 TOPOGRAPHY
EL 17.5 FT
EL 5.0 FTE
{SEE NOTE 1} 2.5 FT THICK AG SOIL
RIPRAP
3.2 FT 2
BENCH FILL INTO
EX LEVEE SLOPE
GEQTEXTILE FABRIC
20
RIPRAP
2.0 FT THICK AC SOIL —
1.0 FT THICK BEDDING
8.0 FT
APPROX EX GROUND
ROCK FILL 3

TYPICAL CROSS SECTION

1°=19"

\._‘Ov OF REPAIR MATERIAL
TOP OF NEW FILL
4

W REPMIR MATERIAL Kl—un GROUND
~—ae

Tagpn

roy 1, 20 -

Prijupeher Tear\Sits SACIZIR\CADASHEETSQb20.dwd

coranert

\. e 3T
3 H e
£RASION CONTROL FABRIC /! /V
EX GROUND TOE OF NEW FILE |
SEE NOTE t
TRANSITION PRCFILE
WTS
5
05 T NOTES:
_.—.:D.A AG SOIL 1. ¥ARY TOP ELEVATION OF RIPARIAM BENCH BY +/- 1 FOOT FROW SPECIFIED ELEVATION IN 10D To
200-FO0T-LONG IRREGULAR UNDULATIONS.
2. ALSO WARY HORIZOMTAL ALIGMMENT OF BOTH WPPER AWD LOWER LEVEE SLOPES BY +/- 5 FEET M
LOWG IRREGULAR UNDULATIONS, USE EXISTIMG SLOPE'S NATURAL UNDULATIONS AS MUCH AS POSSIBRE. |
3, EXISTING TREES AND LARGER SHRUBS Ok THE LEVEE SLOPE SHALL BE LEFT IM PLACE AND PROTECTED
FROM CONSTRUCTION DAMAGE. TREES SHALL BE PROTECTED FROM DIRECT CONTACT WITH LARGE ROCKS,
BENCH EARTHFILL [NTO EX SLOPE AND FILL SHALL BE PLACED CAREFULLY (BY HAND IF RECUIRED] ARGUND THE FREE TRUNKS,
4, GAPS BETWEEW ROCK FILL UNDER RIPARIAN BENCH AND N RIPRAP OM UPPER LEYEE SLOPE SHALL BE
FILLED WITH AGRICULTURAL SOIL TO MAXIMUM DEPTH PRACTICAL PRIDR TO PLACING OVERLYING
AGRICULTURAL SCIL AND PLANTING. 5
5. AGRICULTURAL SOIL SURFACES SHALL BE PROTECTED FROW ERGSKIM BR PLACING ERQSION COWTROL
FABRIC ON SWRFACES. w s o 1
TRANSITION DETAIL {ABOVE WATER LEVEL) —— e
NTS 95% DESIGN PLAN SCALE: 17 =10
{SEE DWG C-19)
B - STATE OF CALEFORMIA STATE EMERGEWCY EROSION REPAIR PROJECT e .
- THE RESDURCES AGEWCT EMERGENCY LEVEE EROSKM REPAR
S CACHE SLOUGH-MILE 165 & 21.8R, STEAWEOAT SLOUGH-MILE 16.28, ] serms
WL, SAvaNNAH DEFARTMENT OF WATER RESOURCES AMD SACRAMENTO RIVER-MILE 2081, 265 & 32.5R c-20
TS ERISICH OF ENSHEERHG SACRAMENTO RVER-MILE 32.5, RIGHT BANK [ femrwe.
K. FORREST
TescmeTon o o | e FLOOD MANAGEMENT TYPICAL REPAIR SECTICN AND DETAIL 024
8 C D | F i G _ H

Typical Cross Section at Sacramento River RM 32.5
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Typical Cross Section at Sacramento River, RM 141.4
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Typical Cross Section at Sacramento River, RM 154.5
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Typical Cross Section at Sacramento River, RM 164
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PROTECT ALL EX ROOTED WOOD MATERIAL.
1
EL 1.0 FT
w
2.0 FT THICK RIPRAP g
E
0.5 FT AG THICK SOIL W
b |
EROSION CONTROL FABRIC M
g
RIPARIAN BENCH
MEAN ELEY £.3 FT
(SEE WGTE 1) 5
LEEVE DESIGN WATER SURFACE EL 11.0 F1
1998 TOPOGRAPHY:
BEWCH FILL INTO
MUGUST MEAN WATER SURFACE EL ¥ 2.3 FT EX LEVEE SLOPE
EARTHFILL
2.0 FT RIPRAP —
1.0 FT THICK BEDDING
2
GEOTEXTILE FABRIC
5.0 FY APPROX £X GROUND
2.0 FT THICK AG SOIL 3
\ » . : 1.0 FT THICK BEDDING
Lo Fr riRer
TYPICAL CROSS SECTION
1"=10"
TOP OF REPAIR MATERIAL 4
2.0 FT MIN s
. 5 TOF OF NEW FRLL
EROSION. CONTROL FABRIC
2 EX GROUND
: ? llmlNH.ql: B
1.0 T / /
THICK BEDING
¢ SEE NOTE 1 EX GROUND TOE OF NEW FILL
2.0 FT
THICK RIPRAP
TRANSITION PROFILE 5
0.5 FT NTS
THICK AS SOIL
EARTHFILL
HOTES: —
1. THE FINISHED ELEVATION OF THE TOP ELEWATION OF RIPARLAN BENCH SHALL BE VARIED BY +/- 1 FOOT
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Habitat Evaluation of the
Pocket Bank Protection Sites, Sacramento River,
Using the Standard Assessment Method

Introduction

The U.S. Army Corps of Engineers (Corps) and State Reclamation Board
propose to implement levee erosion protection under the Sacramento River Bank
Protection Project (SRBPP) at eight eroding sites on the left bank levee of the
Sacramento River, designated RM 49.6, RM 49.9, RM 50.2, RM 50.4, RM 50.8,
RM 51.5, RM 52.4, and RM 53.1, hereafter referred to as the Pocket bank
protection sites. Four of the eight eroding sites are considered critical and
included among the 24 critical sites in Governor Schwarzenegger’s February 24,
2006, Declaration of State of Emergency of California Levee Systems. Two of
the sites are designated Federal Emergency Management Agency critical for
certification of a 100-year floodplain, and two are considered potentially critical.

The purpose of this action is to ensure the reliability of the levees for the life of
the project while protecting environmental values and compensating for and/or
mitigating effects on environmental resources to the degree feasible. The
completion of these bank protection measures along with several other Corps
efforts in the Pocket Area will meet requirements necessary for certain areas of
the Sacramento region to achieve Federal Emergency Management Agency
certification of levees protecting south Sacramento along the Sacramento River.
The project history, regulatory actions, and detailed project description can be
found in the biological assessment for the Pocket bank protection sites (Jones &
Stokes 2006).

The final project design is the result of a collaborative effort of the Interagency
Working Group (IWG) whose primary goals are to identify, evaluate, design, and
endorse conservation measures that are consistent with the non-jeopardy
biological opinions for the SRBPP contracts 42E and 42F (National Marine
Fisheries Service 2001; U.S. Fish and Wildlife Service 2001, 2004). Member
agencies of the IWG participated in meetings and site visits with the Corps’s
project design team and Sacramento Area Flood Control Agency (SAFCA) staff
throughout the conceptual design process.

The design objectives for the Pocket bank protection sites (Appendix A) include
maximizing on-site mitigation credits concurrent with construction, achieving net
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gains in habitat values, and, to the extent feasible, restoring key attributes of
natural shorelines to address the recovery needs of federally listed fish species.
On-site compensation requires an innovative integration of engineering design
with ecological objectives and fish habitat features at sites constrained by steep,
eroding banks abutting urban levees. Although little potential exists to restore
natural fluvial processes in this levee-confined portion of the lower Sacramento
River, a number of habitat design objectives have been incorporated into the
project to maximize the long-term effectiveness of the project in meeting the
compensation needs for listed fish species and their critical habitat.

The development of the final project design and evaluation of its effectiveness in
meeting the design objectives were accomplished by applying the Standard
Assessment Methodology (SAM) during the project planning and evaluation
stages. The SAM was developed by the Corps, in consultation with the IWG
member agencies, to address the specific habitat assessment and regulatory
requirements identified by the biological opinions for the SRBPP and provide a
tool to systematically evaluate the impacts and compensation requirements of
bank protection projects based on the needs of listed fish species (Stillwater
Sciences and Dean Ryan Consultants & Designers 2004).

The following report describes the results of the SAM for the Pocket bank
protection project, including the project’s effectiveness in addressing the habitat
compensation needs of the primary fish species and life stages of concern, as
identified in the biological assessment. This assessment also represents an
important opportunity to evaluate the SAM and several proposed modifications
to the SAM model that were made to improve the resolution and aceuracy of the
SAM in quantifying the benefits of specific design features for which detailed
topography, design drawings, and hydraulic data are available.

Based on the SAM results and other design considerations not specifically
addressed by the SAM,, it is concluded that the compensation and habitat design
objectives of the project would be met. Overall, the project would effectively
compensate for short-term losses and result in significant long-term gains in
nearshore and shaded riverine aquatic (SRA) cover values. Long-term benefits to
listed species include substantial increases in the amount of shallow water and
instream cover available to juvenile Chinook salmon and steelhead during typical
winter and spring flows. Net reductions in habitat values would occur in the fall,
but the effects on listed species (primarily winter-run and spring-run Chinook
salmon) are expected to be minor based on the timing and abundance of juvenile
salmon and the availability of key habitat features as a function of flow in the
project reach. The potential effects of the project on delta smelt cannot be
defined clearly because of the lack of specific information on the spawning
distribution and habitat preferences of this species. Based on the general
relationship between delta smelt spawning success and shallow, low-velocity
habitats with dense vegetation, it is likely that the project will increase the overall
suitability of these sites for delta smelt spawning and incubation.
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Standard Assessment Method

Overview

The SAM quantifies habitat values in terms of bank ling— or area-weighted
species responses that are calculated by combining habitat quality (fish response
indices) with quantity (bank length or wetted area) for each season, target year,
and relevant species/life stage. The SAM employs six habitat variables to
characterize nearshore and floodplain habitats of listed fish species:

m  bank slope—average bank slope along each average seasonal water surface
elevation;

B floodplain availability—ratio of wetted channel and floodplain area during
the 2-year flood to the wetted channel area during average winter and spring
flows;

m  bank substrate size—the median particle diameter of the bank (D50) along
each average seasonal water surface elevation;

m instream structure—percent of shoreline occupied by instream woody
material (IWM) along each average seasonal water surface elevation;

B aquatic vegetation—percent of shoreline occupied by aquatic or riparian
vegetation along each average seasonal water surface elevation; and

®  overhanging shade——percent of shoreline covered by shade along each
average seasonal water surface elevation.

The fish response indices are derived from hypothesized relationships between
key habitat variables and the responses of individual species and life stages. The
response indices vary from 0 to 1, with 0 representing unsuitable conditions and
1 representing optimal conditions for survival, growth, and/or reproduction. For
a given site and scenario (e.g., with or without project), the SAM uses the fish
response relationships to determine the response of individual species and life
stages to changes in the habitat variables for each season and target year. The
response indices for each variable are multiplied together to generate an overall
species response index, which is then multiplied by the area or linear feet of bank
to which it applies to generate a weighted species response index (expressed as
feet or square feet). The weighted response index (WRI) provides a common
metric that can be used to quantify habitat values over time, compare project
alternatives to existing conditions, and evaluate the effectiveness of on-site and
off-site mitigation actions. For example, the difference in WRIs between with-
and without-project conditions in a given year and season provides a measure of
the impacts (negative species response) or benefits (positive species response) of
the project relative to baseline conditions (relative WRI).

Following a recent review and evaluation of the SAM, Jones & Stokes proposed
several modifications to improve the resolution and accuracy of the SAM in
quantifying the benefits of specific bank protection design features for which
detailed topography, design drawings, and hydraulic data are available. Jones &
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Stokes and MIG (on behalf of the Sacramento Area Flood Control Agency),
National Marine Fisheries Service (NOAA Fisheries), and U.S. Fish and Wildlife
Service met informally on May 17 and August 1, 2005, to discuss these
modifications. A second meeting on August 30, 2005, was held to present the
recommendations and seek concurrence from members of the IWG and other
agencies and consultants involved in projects of the SRBPP and River Mile 56.7
project design team.

In summary, the proposed modifications include:

m eliminating the response of delta smelt juveniles and adults to changes in
nearshore cover based on the pelagic nature of these life stages and their
reduced dependence on nearshore cover;,

m  applying the habitat response curves for delta smelt spawning and incubation
life stages to newly hatched larvae based on the importance of nearshore
habitat to these life stages;

m characterizing the quality of shallow water habitat based on the slope of the
submerged portion of the bank rather than the slope of the bank at the water’s
edge;

m  quantifying floodplain habitat values based on the actual area of inundated
floodplain rather than the ratio of floodplain-to-channel inundation area; and

®  quantifying shoteline habitat variables (IWM, aquatic vegetation, shade)
based on the actual length of the existing or created shoreline (wetted
shoreline contour of bank at different flows),

The meeting participants expressed general support for the proposed
modifications to the SAM. Several questions or concerns remained regarding
details of the computational procedures used to quantify or weight specific SAM
variables. The proposed modifications, along with clarifications to address the
comments received on August 30, 2005, were presented in an October 24, 2005,
memorandum to NOAA Fisheries and the U.S. Fish and Wildlife Service
(Appendix B). The meeting participants agreed to a trial period in which the
SAM and the proposed modifications would be used to evaluate the mitigation
requirements for ongoing and proposed bank protection projects in the Pocket
Area and other Sacramento River sites.

Methods

The SAM was used to quantify the responses of listed fish species to with-project
conditions over a 50-year project period and compare these responses to the
species responses under without-project (existing) conditions. The assessment
followed the general steps outlined in the SAM Final Review Draft and Users
Manual (Stillwater Sciences and Dean Ryan Consultants & Designers 2004,
2006). Computations were performed using the Electronic Calculation Template
(Microsoft Access application) provided by Stillwater Sciences.
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Tables C-1 through C-24 in Appendix C summarize the SAM input data used to
characterize existing and with-project conditions at each site. The data collection
methods, sources, and modifications to the SAM assessment procedures are
summarized below for each variable.

Shoreline Elevations

The Corps estimated average fall, winter, spring, and summer water surface
elevations (seasonal shoreline elevations) for the project site from daily flow data
measured in the Sacramento River at Freeport for the period 1968-2002 and
daily flow and stage data measured in the Sacramento River at I Street for the
period 1987-2002.

Wetted Areas

Wetted surface areas of the river (measured from the centerline of the river) were
obtained by measuring the average width of the river from aerial photographs of
the project sites. Based on the project description, no significant changes in
wetted width of the river are expected under with-project conditions.

Shoreline Length

Shoreline lengths for each project site were obtained from site descriptions
provided by the Corps. Shoreline length is defined as the total length of
shoreline (defined by the water’s edge or corresponding contour line)
corresponding to each average seasonal flow. Variations in average river stage
during each season may result in differing shoreline lengths at the same site.
Based on the project description, no significant changes in seasonal shoreline
lengths are expected under with-project conditions.

Bank Slope

In the SAM, bank slope serves as an indicator of the availability of shallow-water
habitat and is obtained from point estimates of bank slope (horizontal change to
vertical change) along each seasonal shoreline (i.e., line where the average water
surface elevation contacts the bank). Bank slopes corresponding to each seasonal
shoreline were obtained for existing and with-project conditions by averaging the
slopes from a series of cross sections representing existing bank and 90% design
contours. As recommended, average bank slope below the water line
corresponding to each average seasonal flow was used to characterize shallow-
water habitat. For the purposes of this assessment, the bank slope extending
from each seasonal shoreline to a depth of 3 feet was used to define the limits of
shallow water habitat.

Habitat Evaluation of the April 2006
Pocket Bank Protection Sites, Sacramento River, 5
Using the Standard Assessment Methodology

JAS 04423.04




Sacramento Area Flood Control Agency

Floodplain Inundation Ratio

In the SAM, floodplain habitat is defined by areas that are flooded by the 2-year
flood event (Q2) and measured by dividing the wetted channel and floodplain
area during the 2-year flood event by the wetted channel area during average
winter and spring flows. Although modifications have been suggested to
improve the way the SAM characterizes floodplain habitat, these modifications
were unnecessary for the Pocket bank protection sites because no changes in
floodplain habitat are proposed. This variable was set to 1.0 for both existing and
with-project conditions to reflect no project effect.

Bank Substrate Size

Bank substrate size was measured as the median particle size (D50 in inches)
within the submerged portion of the bank immediately below (0-3 feet) the
average seasonal water surface elevation. A value of 0.01 inch was used to
characterize fine sediment, and a value of 10 inches was used to characterize rock
revetment, the two dominant substrate types under existing and with-project
conditions. A substrate size of 0.01 inch was assumed for with-project
conditions during winter and spring flows because fine sediment would be
incorporated into the rock revetment above 5 feet national geodetic vertical
datum (NGVD) and a 1-foot layer of fine sediment would be placed on top of the
rock revetment surface above 5 feet NGVD. A value of 10 inches was assumed
for summer and fall flows because little deposition is expected at or below 5 feet
NGVD.

Instream Structure

Instream structure is defined as IWM, excluding live bank vegetation, that is
partially or fully submerged during average seasonal flows. This variable was
measured by estimating the percent of shoreline that is occupied by IWM within
the inundation zone associated with each average seasonal flow under existing
and with-project conditions. Measurements of the linear extent of existing IWM
along the summer-fall and winter-spring shorelines were taken from photographs
(scaled based on the known vertical distance between the existing shoreline and
the top of the levee or berm) of the project sites taken on November 14, 20035.
With-project estimates were based on the assumption that 50% of the existing
WM would remain after construction. It was assumed that the remainder would
be lost as a result of burial and damage by rock revetment during construction.
These losses would be offset by adding IWM below the average fall water
surface to achieve 40% cover during average fall flows. The addition of IWM
along the fall shoreline is designed to maximize on-site habitat values for
juvenile salmon during the fall when winter-run and spring-run juveniles may be
present in the lower Sacramento River. It was assumed that the linear feet of
TWM present after construction would not change significantly during the 50-
year project period.
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Aquatic Vegetation

Aquatic vegetation is defined as aquatic or live riparian vegetation that is
partially or fully submerged during average seasonal flows. This variable was
measured by estimating the percent of shoreline that is occupied by vegetation
within the inundation zone associated with each average seasonal flow under
existing and with-project conditions. Measurements of the linear extent of
existing vegetation along the summer-fall and winter-spring shoreline were taken
from photographs (scaled based on the known vertical distance between the
existing shoreline and the top of the levee or berm) of the project sites taken on
November 14, 2005. With-project estimates of vegetative cover were based on
the planting plans and observed growth rates and canopy widths of planted trees
and shrubs on constructed banks. It was assumed that vegetative cover along the
winter and spring shorelines would increase from 20% in year 1 to 75% by year 15.

Shade

Shade was measured by estimating the percent of shoreline in which riparian
vegetation extends over the water during average seasonal flows. Measurements
of the linear extent of shade along the summer-fall and winter-spring shoreline
were taken from photographs (scaled based on the known vertical distance
between the existing shoreline and the top of the levee or berm) of the project
sites taken on November 14, 2005. Based on the project description, it was
assumed that all mature trees that currently shade the winter-spring shoreline
would be maintained under with-project conditions. It was also assumed that the
extent of shade over the winter and spring shoreline would increase in response
to increasing vegetative cover but that shade cover would be limited to a smaller
percentage of the total shoreline length because of expected gaps in the canopy.
Expected increases in canopy widths of trees and shrubs on the bench constructed
as part of the project would eventually result in shading of the summer-fall
shoreline. Shade cover is expected to result in 50% shading of the winter-spring
shoreline and 10% of the summer-fall shoreline by year 15.

Results

Figures 1, 2, and 3 present the results of the SAM assessment for Chinook
salmon and steelhead juveniles and smolts, and delta smelt spawning adults,
eggs, and larvae. The seasons identified reflect the primary periods of
occurrence of these species and life stages in the project area:

fall-run Chinook salmon juveniles and smolts (winter, spring);

late fall-run Chinook salmon juveniles and smolts (fall, winter);

winter-run Chinook salmon juveniles and smolts (fall, winter, spring);

spring-run Chinook salmon juveniles and smolts (fall, winter, spring);
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m steelhead juveniles and smolts (winter and spring); and
m delta smelt adults, eggs, and larvae (winter and spring).

The results, expressed in terms of relative WRIs, represent the seasonal responses
of each species and life stage to with-project habitat conditions relative to
existing conditions over the 50-year project period. Positive relative WRIs
indicate net benefits or gains in habitat values relative to existing conditions,
whereas negative relative WRIs indicate net deficits in habitat values relative to
existing conditions.

Chinook Salmon

The SAM results indicate that the project would result in long-term gains in
winter and spring habitat values and smaller long-term deficits in fall habitat
values for juvenile Chinook salmon life stages (rearing and smolt migration)
(Table 1, Figure 1). Long-term increases in Chinook salmon response indices
primarily reflect the positive responses of juveniles to increases in the availability
of shallow-water habitat, flooded vegetation, and TWM on the constructed bench
during winter and spring flows.

Project construction would result in short-term losses of instream cover and
shade associated with the loss of IWM and removal of vegetation along the
winter-spring shoreline. However, these losses would be offset immediately or
within several years by the creation of shallow-water habitat and the addition of
IWM along the fall, winter, and spring shorelines in the first year of construction.
Following construction, increases in the percent cover and shade provided by
riparian vegetation on the constructed bench would result in further gains in
winter and spring habitat values over the 50-year project period. Although the
extent of IWM along the average fall shoreline would exceed pre-project levels,
fall habitat values would not fully recover because of the permanent loss of
shallow-water habitat and fine sediment along the fall shoreline.

Steelhead

The short- and long-term responses of steethead juveniles and smolts to changes
in winter-spring habitat conditions would be similar to those described above for
Chinook salmon juveniles and smolts (Table 2, Figure 2). The differences in
magnitude of the response indices between Chinook salmon and steelhead reflect
differences in the species response curves for individual habitat variables.

Delta Smelt

At most sites, the SAM results indicated that the project would result in long-
term gains in habitat values for delta smelt spawning and incubation life stages
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(adults, eggs, and larvae) (Table 3). These gains reflect the positive response of
these life stages to increases in the availability of shallow water, flooded
vegetation, and IWM on the constructed bench during winter and spring flows.

At most sites, no changes would occur in the dominant substrate type (fine
sediment) during winter and spring flows. In contrast, project effects at RM 50.4
include replacing existing rock revetment (10-inch-diameter rock on the 2:1
slope) with fine sediment (0.01-inch-diameter sediment on the constructed
bench), resulting in a long-term deficit in winter-spring habitat values that exceed
the gains in habitat values at all other sites (Table 3, Figure 3). This result can be
traced to the delta smelt spawning and incubation response relationship for bank
substrate size, which assumes that survival of eggs and larvae drops rapidly to
Zero as substrate sizes decrease below 0.25 inch in diameter (D50) and that all
substrates larger than or equal to 0.25 inch in diameter are optimal (see Figure
H4.2 in the Final Review Draft of the SAM).

Conclusions

The results of the SAM assessment demonstrate the effectiveness of the proposed
project design in minimizing impacts on listed species and their critical habitat
and achieving project objectives relative to the needs of listed fish species. This
design establishes an important precedent for future bank protection projects in
the lower Sacramento River and other levee-confined reaches in the Central
Valley where opportunities for reestablishing floodplain habitat and natural
channel dynamics (bank erosion, channel migration, and riparian regeneration)
have been eliminated or severely restricted.

The results also demonstrate that the SAM, with the recent modifications
discussed earlier, provides sufficient resolution to accurately characterize the
impacts and benefits of specific project features based on the needs of listed
species as well as some of the broader ecological objectives that have been
identified for the lower Sacramento River (e.g., restoring habitat diversity). The
substantial positive responses of juvenile Chinook salmon and steelhead to with-
project conditions reflect the significant habitat values associated with increased
availability (area), accessibility (frequency of inundation), and complexity
(shallow water, flooded vegetation, and IWM) of nearshore habitat along the
winter-spring shoreline. These attributes also address the needs of other native
fish species that use nearshore zones and floodplains for foraging, spawning, and
early rearing in the winter and spring.

Other design elements not specifically addressed by the SAM but incorporated
into the project design to address the needs of the target species and life stages
include the use of structurally complex IWM at varying elevations to provide
juvenile fish with refuge and escape cover from predators, swift currents, and
boat wakes. Another important design feature is to gently slope the constructed
bench toward the river to minimize the risk of fish stranding and promote
sedimentation, natural plant establishment, and fish access to shallow water over
a broad range of flows. Broader benefits of the project design include restoring
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habitat diversity and native riparian vegetation and creating structural and
hydraulic complexity needed to support other ecological functions characteristic -
of natural shorelines and floodplains (e.g., primary and secondary production,
storage of sediment and organic material).

Long-term deficits in fall habitat values for juvenile Chinook salmon reflect the
inability to fully compensate for losses of shallow-water habitat and natural
substrates along the existing fall shoreline. Reductions in the availability of
shallow-water habitat along the average fall shoreline are unavoidable given the
proximity of the levee to the fall shoreline (which limits the lateral extent of
constructed features) and the objective of maximizing the extent of shallow-water
and SRA cover during winter and spring flows. The addition of IWM to achieve
40% coverage along the fall shoreline is designed to minimize these deficits and
maximize on-site habitat values for juvenile salmon during the fall when winter-
run and spring-run juveniles may be present in the lower Sacramento River.

In evaluating the potential impacts associated with the fall habitat deficit, it is
important to consider the timing and abundance of juvenile salmon and the
availability of key habitat features as a function of flow in the project reach. The
annual migration of juvenile Chinook salmon in the lower Sacramento River
(composed initially of spring-run and winter-run Chinook salmon juveniles) does
not begin until the first major flow increase of the season (Snider and Titus
2000), which typically occurs between mid-November and mid-December.
Because these flows are often substantially higher than flows earlier in the season
and coincide with cooler water temperatures, most juvenile Chinook salmon
occur in the project area when flows have exceeded the fall average
(approximately 15,000 cfs) and stage is sufficient (>4 feet) for fish to use at least
a portion of the instream cover and shallow water on the constructed bench.

The potential effects of the project on delta smelt cannot be clearly defined
because of the lack of specific information on the spawning distribution and
habitat preferences of this species, particularly in the vicinity of Sacramento,
which approaches the upstream limit of tidal influence on the lower Sacramento
River. The SAM results for RM 50.4 indicate that the addition of fine sediment
to existing rock revetment can have an overriding negative effect on the
suitability of a site for delta smelt spawning and incubation. If so, most of the
Pocket sites can be considered unsuitable for delta smelt spawning and
incubation based on the dominance of fine sediment along the existing winter-
spring shoreline. Furthermore, the assumption that rock revetment is optimal or
at least equal in suitability to gravel, cobble, or other substrate types for
spawning and incubation has not been documented. Based on the general
relationship between delta smelt spawning success and shallow, low-velocity
habitats with dense vegetation, it is likely that the project will increase the overall
suitability of these sites for delta smelt spawning and incubation.

Based on the SAM results and other design considerations not specifically
addressed by the SAM, it is concluded that the compensation and habitat design
objectives of the project would be met. Overall, the project would effectively
compensate for short-term losses and result in significant long-term gains in
nearshore and SRA cover values. Long-term benefits to listed species include
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Pocket Bank Protection Sites, Sacramento River, 10
Using the Standard Assessment Methodology

April 2006

J&S 04423.04




Sacramento Area Flood Control Agency

substantial increases in the amount of shallow water and instream cover available
to juvenile Chinook salmon and steelhead during typical winter and spring flows.
Net reductions in habitat values would occur in the fall, but the effects on listed
species (primarily winter-run and spring-run Chinook salmon) are expected to be
minor based on the timing and abundance of juvenile salmon and the availability
of key habitat features as a function of flow in the project reach. The potential
effects of the project on delta smelt cannot be clearly defined because of the lack
of specific information on the spawning distribution and habitat preferences of
this species. Based on the general relationship between delta smelt spawning
success and shallow, low-velocity habitats with dense vegetation, it is likely that
the project will increase the overall suitability of these sites for delta smelt
spawning and incubation.

The high SAM values associated with the Pocket bank designs, coupled with the
overall habitat diversity achieved for aquatic, semi-aquatic, and terrestrial species
not specifically accounted for in the SAM model variables, suggest that these
integrated habitat features may represent the best possible design for meeting
habitat compensation and restoration objectives under the constraints of lower
river bank and levee conditions.
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Pocket Erosion Sites and RM 56.7, Sacramento River

Design Objectives for Bank Protection
Draft July 11/05

1. Consistent with ensuring public safety; avoid or minimize loss of
aquatic & riparian habitats,

2. Maximize onsite mitigation credits based on IWG’s emerging SAM
methodology?, and target net gain in habitat or habitat neutral
design. Accomplish optimal onsite habitat values by creating:

» Seasonally flooded benches and placement of instream wood
at varying elevations,

o Self-sustaining, diverse riparian vegetation in planting
benches and on bank slopes, including the lower 1/3 of banks
to optimize shaded aquatic and shallow water habitats,

« Minimal aquatic predator species habitat, to protect out-
migrating juvenile salmonids,

e Shoreline micro-habitats as refugia for native fish, utilizing
stable but irregular bench levels and scalloped bank lines. The
intent is variable, near-bank hydraulic effects and lower flow
velocity;

3. Design for a high level of bank and levee stability, and persistence of
bank stabilization under minimal to normal maintenance operations;

4. Limit the use of riprap above summer water surface, or conceal rock
with topsoil and dense plantings;

5. Consider innovative uses of engineered materials & products (e.g.,
turf reinforcement mats, etc) where feasible;

6. Design to effectively attenuate boat wake energy, especially at low
summer water (elevation 3’-8"), as well as spring/winter water
(elevation 8'-15');

! Subject to refinement. Process is underway.




7. Utilize bio-technical engineering methods, including brush boxes (i.e.,
temporary until vegetation is established) and reliance on vegetation
to stabilize soil such as native sedge & grass cover in areas of low

velocity and sheer stress;

8. Avoid over-compaction of fill material, or rock layers exceeding 1-
foot thickness, so as not to hinder plant growth and root penetration;

9. Accommodate limited recreational use and improved visual
conditions, without compromising other, higher priority objectives;

10. Set a design goal of less than $2000 per linear foot for construction.
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Jones & Stokes

Date:  QOctober 24, 2005

To:  Howard Brown, National Marine Fisheries Service
Jennifer Hobbs, U.S. Fish and Wildlife Service

¢c.  Steve Chainey, MIG
From:  Bill Mitchell

Subject: e .
SAM Modifications and Refinements

The following memorandum is a revision of the memorandum that we submitted to you on
August 17, 2005. This memorandum was revised to address the comments received at the
meeting on August 30, 2005 with members of the Interagency Working Group and other
agencies and consultants involved in projects of the Sacramento River Bank Protection Project
and River Mile 56.7 PDT.

The meeting participants expressed general support for the proposed modifications to the SAM
computational and weighting procedures discussed in this memorandum. Several questions or
concerns remained regarding details of the computational procedures used to quantify or weight
specific SAM variables. These questions and other clarifications and refinements to the SAM
model are addressed below. Meeting participants also agreed to a six-month trial period for
using the SAM with the proposed modifications to determine the mitigation requirements for
ongoing and proposed bank protection projects in the Sacramento Pocket Area and other
Sacramento River sites. No additional modifications to the model would be considered until an
interagency review occurs following the end of the six-month trial period.

Introduction

The Standard Assessment Methodology (SAM) was developed by the U.S. Army Corps of
Engineers, in consultation with the Interagency Working Group, to address specific habitat
assessment and regulatory needs for ongoing and future bank protection actions in the
Sacramento River Bank Protection Project (SRBPP) planning area (additional background
information can be found in the May 2004 SAM final review draft by Stillwater Sciences and
Dean Ryan Consultants & Designers). The SAM was designed to address a number of
limitations associated with previous habitat assessment approaches, and provide a tool to
systematically evaluate the impacts and compensation requirements of bank protection projects
based on the needs of listed fish species. A major advantage of the SAM is that it integrates
species life history (life stage occurrence by reach and month) and flow-related variability in
habitat quality and availability to generate species responses to project actions over time.

2600 V Street « Sacramento, CA 95818-1914 . tel. 916 737.3000 . fax 916 737.3030
www jonesandstokes.com
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Recent application of the SAM to specific projects has revealed several technical and procedural
modifications that improve the accuracy of the results and the quantification of benefits
associated with desired mitigation and restoration design features (e.g., graded benches,
floodplain habitat). Jones & Stokes and MIG (on behalf of the Sacramento Area Flood Control
Agency), NOAA Fisheries, and U.S. Fish and Wildlife Service met informally on May 17 and
August 1, 2005 to discuss these modifications. The following memorandum summarizes the
proposed modifications. In summary, these modifications include:

m climinating the assumed negative response of Delta smelt juveniles and adults to nearshore
cover (e.g., instream woody material [[WM] and vegetation) based on the pelagic nature of
these life stages and their reduced dependence on nearshore cover,

m applying the habitat response curves for Delta smelt spawning and incubation life stages to
newly-hatched larvae based on the importance of nearshore habitat to all three life stages,

m characterizing the quality of shallow water habitat based on the slope of the submerged
portion of the bank rather than the slope of the bank at the water’s edge,

m  quantifying floodplain habitat values based on the actual area of inundated floodplain rather
than the ratio of floodplain-to-channel inundation area, and

m quantifying shoreline habitat variables (IWM, aquatic vegetation, shade) based on the actual
length of the existing or created shoreline (wetted shoreline contour of bank at different
flows).

The primary objective of these modifications is to improve the accuracy of the SAM in
quantifying differences in habitat values among project sites or alternatives, especially for
projects where detailed topography, design drawings, and hydraulic data are available. It was
agreed that these modifications should be limited to those that can be implemented using the
original mathematical formulations and computational structure of the SAM.

Overview of SAM Computations

In general, the SAM quantifies habitat values in terms of bank line- or area-weighted species
responses that are calculated by combining habitat quality (i.c., fish response index) with
quantity (bank length or wetted area) for each season, target year, and relevant species/life stage.
The fish response indices are derived from hypothesized relationships between key habitat
variables and the responses of individual species and life stage (see attached figures from the
SAM review draft). The response indices vary from 0 to 1, with 0 representing unsuitable
conditions and 1 representing optimal conditions for survival, growth, and/or reproduction. For
a given site and scenario (e.g., with or without project), the SAM uses these relationships to
determine the response of individual species and life stages to the measured or predicted values
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of each variable for each season and target year, and multiplies these values together to generate
an overall response index. This index is then multiplied by the area or linear feet of bank to
which it applies to generate the weighted species response (expressed as feet or square feet).
These values provide a common metric that can be used to quantify habitat values over time,
compare project alternatives to baseline conditions, and evaluate the effectiveness of onsite and
offsite mitigation actions.

Differences in Species Habitat Relationships (Fish Response Curves)

Problem Statement - In SAM, it is assumed that increasing amounts of nearshore cover
correspond to increasing habitat values for juvenile salmonids and decreasing habitat values for
Delta smelt larvae, juveniles, and adults. This conflict has raised important questions regarding
the assessment of impacts and development of appropriate mitigation and restoration design
objectives for bank protection projects.

In SAM, habitat values for juvenile salmon and steelhead are assumed to increase with
increasing amounts of structural (e.g., instream woody material) and vegetative cover, with the
highest habitat values associated with cover values between 30 and 100% (percent of total
shoreline length). In contrast, habitat values for Delta smelt (larvae, juveniles, and adults) are
assumed to be decrease as the amount of structural and vegetative cover increases from 50 to
100% of the shoreline length (Figures H5.3 and H6.3).

The proposed cover response of salmonids is supported by the general positive relationship
between streamside cover and juvenile abundance, and is based on the hypothesis that structural
and vegetative cover provides important feeding areas, shelter, and cover from predators. In
contrast, the proposed negative response of Delta smelt to structural and vegetative cover
assumes that these types of cover also provide habitat for larger fish that may prey on adults and
juveniles. This assumption may apply to areas where structural and vegetative cover occurs in
proximity to deep water or where predators have access to such cover. In this situation,
however, juvenile salmonids may be equally vulnerable to predation.

The cover response for Delta smelt appears to be based on a single assumption regarding
predation rather than the relative importance of specific habitats to various life stages of Delta
smelt. Although Delta smelt spawning or eggs have not been documented in the field, spawning
areas likely include dead-end sloughs and shallow edge waters with low water velocities and
submerged woody and/or herbaceous vegetation (Moyle 2000). These habitats are thought to
provide attachment sites for the adhesive eggs and protection for newly hatched larvae, which
remain near the bottom until the fins and swim bladder are fully developed. At this stage (16-18
mm TL), Delta smelt become more buoyant and presumably disperse downstream to the open
waters of the estuary.
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Based on current knowledge of the habitat requirements of Delta smelt, it can be reasonably
assumed that shallow edge waters with submerged structural and vegetative cover provide
suitable conditions for Delta smelt spawning, incubation, and early larval stages. This is
reflected in the SAM’s bank slope, instream structure, and aquatic vegetation response curves for
the spawning and incubation life stages (Figures H2.2, H5.2, and H6.2). Based on the rationale
above, this relationship can also be applied to the early larval rearing period prior to swim
bladder formation. Following this stage, it can be reasonably assumed that nearshore cover
becomes relatively unimportant to Delta smelt once the larvae disperse into open water. In fact,
the SAM assumes that habitat quality for Delta smelt juveniles and adults is unaffected by the
presence of shallow water habitat because of their pelagic nature.

Proposed Modification - A simple modification to the SAM would be to use the bank slope,
instream structure, and aquatic vegetation response curves for Delta smelt spawning and
incubation to also characterize the response of Delta smelt larvae prior to swim bladder
formation. The response curves for juvenile and adult life stages could be ignored or assumed to
be neutral (i.e., no response) for these habitat variables to reflect the pelagic nature of these life
stages.

Bank Slope

Problem Statement — The slope of the bank at the water’s edge serves as an indirect measure of
shallow water habitat that can be readily measured in the field or derived from topographic data.
However, this variable may not accurately characterize the value or extent of natural or
constructed features designed to create shallow water or floodplain habitat.

Bank Slope is intended to serve as an indirect measure of shallow water habitat availability, and
is derived from point estimates of bank slope (horizontal change divided by vertical change)
along each seasonal shoreline (i.e., the line where the water surface intersects the bank at
average winter, spring, summer, and fall flows). Application of this approach to specific projects
has revealed the potential for underestimating the value of natural or constructed features that
provide important shallow water and floodplain habitat for listed species. Although this
approach may be appropriate for large river segments where accurate delineation of such
features is not feasible or practical, detailed bank protection project descriptions are often
available (e.g., detailed survey data and plan drawings), allowing more accurate quantification of
the habitat values associated with these features.

Figure 1 illustrates the current SAM procedure for deriving bank slopes for a generalized graded
bench design (similar to that currently proposed for RM 0.5 on the Lower American River)
(Figure 1). A major objective of this design is to create shallow water habitat by lowering the
bank and creating a gently sloped bench (210:1) that is frequently inundated and available to
juvenile fish during typical winter and spring flows. It is hypothesized that slopes of 10:1 or
greater correspond to optimum shallow water habitat for young salmon (Figure H2.3), which
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reach peak abundance in the lower Sacramento and American Rivers during the winter and
spring.

In SAM, changes in the quality of shallow water habitat resulting from a proposed action are
based on projected changes in bank slope along the average seasonal shorelines. As shown in
Figure 1, the graded bench design would result in the creation of a 100-foot wide band of high-
quality (>10:1 slope) shallow water habitat during average winter and spring flows. However,
point estimates of bank slope at the intersection of the bank with the average winter and spring
water surface would be 2:1, resulting in no detected change in habitat quality relative to existing
conditions,

Proposed Modification - This problem can be partially remedied by using an average bank
slope that includes point estimates from the submerged portion of the bank. However, in cases
where detailed topography, plan drawings, and/or cross-sections are available, the most accurate
and direct method for characterizing the quality of shallow water habitat would be to assign a
bank slope equal to the dominant slope of the submerged portion of the bank for each flow (in
the case of Figure 1, >10:1 for winter and spring flows). Accordingly, SAM would compute the
incremental effect of this variable on overall habitat values by combining the corresponding fish
response index (1.0) with the associated increase in wetted area resulting from the graded bench
(100 feet multiplied by the length of the site).

Floodplain Habitat

Problem Statement — In SAM, floodplain habitat values are based on the ratio of inundated
floodplain width (based on the flood stage that occurs every two years on average) to the
inundated channel width (based on the average winter-spring river stage). This ratio provides an
indicator of floodplain habitat availability but may not accurately reflect the biological benefits
associated with actual floodplain area.

The SAM quantifies the availability of floodplain habitat to listed species based on the ratio of
the wetted floodplain width or area at the two-year flood-return flow to the wetted width or area
of the river at the average winter-spring flow. For example, according to the response curve for
juvenile salmon, the response index ranges from 0.3 for a floodplain inundation ratio of 2:1 to
1.0 for a ratio of 12:1 (Figure H3.3).

Figure 2 illustrates the current SAM procedure for computing floodplain inundation ratios. In
this example, the floodplain inundation ratio is 2:1, corresponding to a wetted width of 1,000 feet
for the two-year flood-return flow and a wetted width of 500 feet for the average winter-spring
flow (measured from the midline of the river channel). If this represents newly created
floodplain, approximately 11.5 acres of new floodplain habitat would be created for every 1,000
linear feet of river. However, for juvenile salmon, the only change in habitat values recognized
by the SAM would be an increase in the floodplain response index from 0.2 to 0.3,
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corresponding to an increase in floodplain inundation from 1:1 to 2:1 (Figure H3.3). Currently,
there is no means of weighting the fish response indices by floodplain inundation area or adding
the contribution of other variables (e.g., vegetation) to floodplain habitat values.

The use of floodplain to channel ratios to characterize floodplain habitat availability appears to
be based on general geomorphic principles that apply to unconfined alluvial streams, and on the
assumption that floodplain morphology of the Sacramento River is similar across the region.
However, there seems to be no biological rationale for quantifying floodplain values in this
manner. A more accurate and direct measure of the habitat values associated with floodplains is
the actual area of inundated floodplain surface, which relates directly to the amount of potential
living space for fish, site suitability for floodplain vegetation, and overall productive capacity of
floodplains.

Proposed Modification - An alternative approach to evaluating floodplain habitat with the
current version of the SAM is to use the bank slope variable to quantify floodplain values and
run the SAM computational procedure separately for floodplain and in-channel habitat (defined
by shallow water, cover, substrate, and shade along each seasonal shoreline). The bank slope
variable offers a means of weighting the fish response index by floodplain inundation area and
the flexibility to include other habitat variables (e.g., vegetation) in the overall computation of
floodplain habitat values. This approach would entail setting the bank slope variable to 10:1
(corresponding to a fish response index of 1.0) and weighting the index by the area of floodplain
inundation for the two-year flood-return flow (excluding the wetted area of the river channel).

At the August 30 meeting, a concern was raised about the proposal to generate separate results
for floodplain and in-channel habitat. A suggested alternative was to generate one value
representing both in-channel and floodplain habitat by weighting bank slope values for each
habitat by the area and amount of time that these habitats are available to fish. For example,
bank slope values associated with shoreline habitat that is available every year could be
multiplied by 1 while bank slope values associated with floodplain habitat that is available every
2 years could be multiplied by 0.5. While this is a logical alternative, the computational
structure of the SAM does not allow the bank slope variable to be weighted differently from
other variables (i.e., all variables receive the same weighting factor).

Shoreline Length

Problem Statement — In SAM, the extent of IWM, aquatic vegetation, and shade are measured
in terms of bank line coverage (percent of total bank length). A simple straight-line
measurement of a site’s length and the amount of cover or shade intersecting this line may not
accurately reflect the increased habitat values associated with variable shoreline lengths at
different flows.
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As described above, the SAM quantifies habitat values in terms of bank line- or area-weighted
species responses that are calculated by combining habitat quality (i.e., fish response index) with
quantity (bank length or wetted area). Because instream structure, aquatic vegetation, and shade
are measured in terms of bank line coverage (percent of total bank length), weighting by bank
length is most appropriate for these variables. A common objective of onsite and offsite
mitigation for bank protection projects on the Sacramento and Lower American Rivers is to
enhance habitat diversity and complexity of nearshore areas by incorporating variable bank
elevations and slopes in the design (e.g., planting berms, embayments). These features also
increase the quantity of available habitat by increasing the length of the shoreline and the extent
of cover and shade along the water’s edge.

Proposed Modification - For projects where detailed survey data and design drawings are
available, weighting the fish response indices by the effective shoreline length corresponding to
each seasonal water surface elevation provides a means of accurately quantifying the habitat
values associated with variable shoreline features. Figure 3 illustrates the measurement of
seasonal shoreline lengths for a generalized version of the graded bench design proposed for RM
0.5 on the lower American River. In this example, shoreline lengths for the highlighted segment
vary from approximately 400 feet at elevations of 0-2 feet (corresponding roughly to the
shoreline length under existing conditions) to approximately 860 feet at average summer flows.

One of the questions raised at the August 30 meeting was whether bank line weighting of
shoreline habitat variables could be used in combination with area weighting of shallow-water
and floodplain habitat variables to compute overall habitat values at a given site. Unfortunately,
as stated above under “Floodplain Habitat”, the computational structure of the SAM does not
allow different weighting factors to be applied to different variables. Consequently, the only
way to apply different weighting factors to different variables is to conduct separate runs of the
SAM as proposed above for floodplain and in-channel habitat. Otherwise, it will be necessary to
decide which type of weighting (area or bankline) provides the most accurate or meaningful
measure of existing or desired habitat values at a given site.

Advantages of SAM Modifications

The modifications and refinements to the SAM recommended above offer three important
advantages to successful implementation of the SAM for future SRBPP projects and associated
mitigation actions:

m For each successive bank protection project, optimizing the project’s SAM mitigation values
creates an incentive to incorporate design features (both onsite and offsite) that result in
high-value habitats for a range of species throughout the hydrologic year.
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m Modifications improve the scientific accuracy and precision of particular response variables,
adding to greater credibility and technical defensibility of SAM model assumptions, results,
and applications.

m Improving scientific precision and defensibility of the SAM will help promote wider
acceptability by local, state, and federal flood management agencies of the habitat mitigation
requirements quantified by SAM for bank protection projects.
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Table C-1. RM 49.6L — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer

Water Surface Elevation (feet) 4.8 98 8.5 53
Wetted Area (square feet) 96,850 96,850 96,850 96,850
Shoreline Length (fect) 298 298 298 298
Bank Slope (dW:dH) 7:1 2:1 2:1 7:1
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 I:1 1:1 1:1
Bank Substrate Size (D50 in inches) 0.01 0.0l 0.01 0.01
Instream Structure (% shoreline) 42 53 53 42
Vegetation (% shoreline) 1 27 27 1
Shade (% shoreline) 13 45 45 13

Table C-2. RM 49.6L — SAM Input Values (With-Project Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surtace Elevation (feet) 48 9.8 85 53
Wetted Area (square feet) 96,850 96,850 96,850 96,850
Shoreline Length (feet) 298 298 298 298
Bank Slope (dW:dH) 311 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 45 40
Vegetation (% shoreline). .
Year 0 i i7 1
Year | 0 20 20 0
Year 5 0 50 50 0
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
Shade (% shoreline) - -
Year 0 o h - ’ ‘13 13
Year 1 0 10 10 0
Year 5 0 10 10 0
Year 15 10 50 50 10
Year 25 10 50 50 10

Year 50 10 50 50 10




Table C-3. RM 49,91 — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer

Water Surface Elevation (feet) 4.8 98 8.5 5.3
Wetted Area (square feet) 96,800 96,800 96,800 96,800
Shoreline Length (feet) 268 268 268 268
Bank Slope (dW:dH) 6:1 2:1 2:1 6:1
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 0.01 0.01 0.01 0.01
Instream Structure (% shoreline) 29 67 67 29
Vegetation (% shoreline) 0 60 60 0
Shade (% shoreline) 18 56 56 18

Table C-4. RM 49.9L — SAM Input Values (With-Project Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 48 9.8 8.5 53
Wetted Area (square feet) 96,800 96,800 96,800 96,800
Shoreline Length (feet) 268 268 268 268
Bank Slope (dW:dH) 31 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 i1 1:1 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 40 60 40
Vegetion Ghshoreliney == -
YearO‘ 0 60 60 0
Year 1 0 20 20 0
Year 5 0 50 50 0
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
 Shade(%shorefiney . e ’\ .. -
Year 0 o 8 s 56 18
Year 1 0 23 23 0
Year 3 0 23 23 0
Year 15 10 50 50 10
Year 25 ‘ 10 50 50 10

Year 50 10 50 50 10




Table C-5. RM 50.2L — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Flevation (feet) 4.8 9.8 83 53
Wetted Area (square feet) 515,550 515,550 515,550 515,550
Shoreline Length (feet) 1,473 1,473 1,473 1,473
Bank Slope (dW:dH) ' 7:1 2:1 21 71
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 11
Bank Substrate Size (D50 in inches) 0.01 0.01 0.01 0.01
Instream Structurc (% shoreline) 38 64 64 38
Vegetation (% shoreline) 2 30 30 2
Shade (% shoreline) 10 26 ) 26 10

Table C-6. RM 50.2L — SAM Input Values (With-Project Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 8.5 5.3
Wetled Arca (square feet) 515,550 515,550 515,550 515,550
Shoreline Length (feet) 1,473 1,473 1,473 1,473
Bank Slope (dW:dH) 31 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 40 40
“Vegetation (% shoreline = - ‘
Year 0 ’ " .2 | ‘30 30 2
Year | 0 20 20 0
Year 5 0 50 50 Q
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
Shade (% shoreline) . .

Year 0 | 10
Year 1 0 17 17 0
Year 5 0 17 17 0
Year 15 10 50 50 10
Year 25 10 50 50 10

Year 50 10 50 50 10




Table C-7. RM 50.4L — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 8.5 53
Wetted Area (square feet) 98,700 98,700 98,700 98,700
Shoreline Length (feet) 329 329 329 329
Bank Slope (dW:dH) 31 2:1 2.1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1.1 1:1 11
Bank Substrate Size (D50 in inches) 10 10 10 10
Instream Structure (% shoreline) 22 33 33 22
Vegetation (% shoreline) 0 4 4 0
Shade (% shoreline) 17 21 21 17
Table C-8. RM 50.4L. — SAM input Values (With-Project Conditions)
Seasonal Values
Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 8.5 53
Wetled Area (square feet) 98,700 98,700 98,700 98,700
Shoreline Length (feet) 329 329 329 329
Bank Slope (dW:dH) 31 10:1 1001 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 111 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 40
Vegelation (% shoreline) . =
Year 0 - 0 4 4 0
Year 1 0 20 20 0
Year 5 0 50 50 0
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
Shade (% shoréline) ’ ‘ o e
Year 0 - 17
Year 1 0 17 17 0
Year 5 0 17 17 0
Year 15 10 50 50 10
Year 25 10 50 50 10
Year 50 10 50 50 10




Table C-9. RM 50.8L — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 98 8.5 53
Wetted Area (square feet) 268,200 268,200 268,200 268,200
Shoreline Length (feet) 894 894 894 894
Bank Slope (dW:dH) 1001 2:1 21 10:1
Floodplain Tnundation Ratio (AQ2:AQavg) 1:1 I 1:1 1:1
Bank Substrate Size (D50 in inches) 0.01 0.01 0.01 0.01
Instream Structure (% shoreline) 13 33 33 13
Vegetation (% shoreline) 7 57 57 7
Shade (% shoreline) 3 9 9 3

Table C-10. RM 50.8L - SAM Input Values (With-Project Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 8.5 53
Wetted Area (square feet) 268,200 268,200 268,200 268,200
Shoreline Length (fect) 894 894 894 894
Bank Slope (dW:dH) 31 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 40
Vegetation (% si;p%é ney - e
Year 0 7 57 57 7
Year 1 0 20 20 0
Year 5 0 50 50 0
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
Shade (% shoreline ‘ | ;
Year 0 - 3
Year | 0 5 5 0
Year 5 0 5 5 0
Year 15 10 50 50 10
Year 25 10 50 50 10

Year 50 10 50 50 10




Table C-11. RM 51,5 — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 48 9.8 85 53
Wetted Area (square feet) 266,400 266,400 266,400 266,400
Shoreline Length (feet) 888 838 838 888
Bank Slope (dW:dH) 91 2:1 2:1 9:1
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 11
Bank Substrate Size (D50 in inches) 0.01 0.01 0.01 0.01
Instream Structure (% shoreling) 27 46 46 27
Vegetation (% shoreline) 1 35 55 1
Shade (% shoreline) 11 23 23 11

Table C-12. RM 51.5L — SAM Input Values (With-Project Conditions)
Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 8.5 53
Wetted Area (square feet) 266,400 266,400 266,400 266,400
Shoreline Length (feet) 888 888 888 888
Bank Slope (dW:dH) 31 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1 1:1 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 49 40
Megetation (%shorelm&) o = ‘ H ‘ o i
Year 0 1 55 1 |
Year 1 0
Year 5 0
Year 15 0
Year 25 0
Year 50 0
Shade (% shoreliné
Year 0 B 11
Year 1 0 4 4 0
Year 5 0 4 4 0
Year 15 10 50 50 10
Year 25 10 50 50 10
Year 50 10 50 50 10




Table C-13. RM 52.4L — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 85 53
Wetted Area (square feet) 58,100 58,100 58,100 58,100
Shoreline Length (feet) 166 166 166 166
Bark $lope (dW:dH) 4:1 21 2:1 4:1
_Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 0.01 0.01 0.01 0.01
Instream Structure (% shoreline) 3 3 3 3
Vegetation (% shoreline) 0 71 71 0
Shade (% shoreline) 14 16 16 14

Table C-14. RM 52.4L — SAM Input Values (With-Project Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 48 9.8 85 53
Wetted Area (square feet) 58,100 58,100 58,100 58,100
Shoreline Length (fect) 166 166 166 166
Bank Slope (dW:dH) 31 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreline) 40
Vegetation (% shoreline) ==
Year 0 . 0 77 H 77 0
Year 1 0 20 20 0
Year 5 0 50 50 0
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
Shade (% shoreline) - o
Year 0 - 14 |
Year | 0 10 10 0
Year 3 0 10 10 0
Year 15 10 50 50 10
Year 25 10 50 50 10

Year 50 10 50 50 10




Table C-15. RM 53.1L. — SAM Input Values (Existing Conditions)

Seasonal Values

Fall Winter Spring Summer

Water Surface Elevation (feet) 4.8 9.8 8.5 5.3
Wetted Area (square feet) 27,000 27,000 27,000 27,000
Shoreline Length (feet) 120 120 120 120
Bank Slope (dW:dH) 31 21 2:1 31
Floodplain Inundation Ratio (AQ2: AQavg) 1:1 1:1 1:1 1:1
Bank Substrate Size (D50 in inches) 0.01 0.01 0.01 0.01
Instream Structure (% shoreline) 0 0 0 0
Vegetation (% shoreline) 0 37 37 0
Shade (% shoreline) 13 13 13 13

Table C-16. RM 53.1L — SAM Input Values (With-Project Conditions)

Seasonal Values

Fall Winter Spring Summer
Water Surface Elevation (feet) 4.8 9.8 85 53
Wetted Area (square feet) 27,000 27,000 27,000 27,000
Shoreline Length (fect) 120 120 120 120
Bank Slope (dW:dH) 31 10:1 10:1 31
Floodplain Inundation Ratio (AQ2:AQavg) 1:1 11 1:1 I:1
Bank Substrate Size (D50 in inches) 10 0.01 0.01 10
Instream Structure (% shoreling) 40 40 40
Vegetation (% shorebney - L
Year 0 o 0 57 3;7 0
Year | 0 20 20 0
Year 5 0 50 50 0
Year 15 0 75 75 0
Year 25 0 75 75 0
Year 50 0 75 75 0
Shade (% shoreline) :

Yt.:ar 0 . 13
Year | 0 0 0 0
Year 5 0 0 0 0
Year 15 10 50 50 10
Year 25 10 50 50 10

Year 50 10 50 50 10
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Table B-1
SAM Data Summary for Existing Conditions at Site RM 26.9
Seasonal Values
Fall Winter Spring Summer
Water Surface
Elevation (feet) 19 29 26 2.1
Wetted Area 170,436 174,613 173,388 171,261
(square feet)
Shoreline Length 575 575 575 575
(feet)
Bank Slope
(dW:dH) 22 2.0 2.1 22
Floodplain
Inundation Ratio 1 1.10 1.10 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 11 11 11 11
inches)
Instream Structure
(% shoreline) 4 4 4 4
H [+]
Vegetatngn (% 0 88 88 0
shoreline)
Q
Shade (% 8 2 6 8
shoreline)
May 2006

F:\301.00 Ayres USACE SREFF\000 Site-Specific\SAMIBA SAM Tables.xls
5/6/2006
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Table B-2
SAM Data Summary of Project Conditions for Site RM 26.9

Seasonal Values

Fall Winter Spring Summer
Water Surface
Elevation (feet) 19 2.9 2.6 21
Wetted Area 170,436 174,613 173,388 171,261
(square feet)
Shoreline Length 575 575 575 575
(feet)
Bank Slope
(dW:dH) 2 2 2 2
Floodplain
Inundation Ratio 1 1.17 1.18 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 12 0.06 0.06 12
inches)
Instream Structure
(% shoreline) 40 40 40 40
Vegetation (% shoreline)
Year 0 78 78 78 78
Year 1 78 83 83 78
Year 5 78 88 88 78
Year 15 78 88 88 78
Year 25 78 88 88 78
Year 50 78 88 88 78
Shade (% shoreline)
Year 0 10 2 7 10
Year 1 10 2 7 10
Year 5 10 4 7 10
Year 15 22 8 15 22
Year 25 52 20 45 52
Year 50 80 20 60 80
May 2006

F\301.00 Ayres USACE SRBPP\1000 Site-Specific\SAMBA SAM Tables.xls
5/6/2006

Stillwater Sciences




Table B-3

SAM Data Summary for Existing Conditions at Site RM 34.5

Seasonal Values

Fall Winter Spring Summer
Water Surface
Elevation (feet) 2.4 3.9 34 2.7
Wetted Area 192,873 194,715 194,115 193,373
(square feet)
Shoreline Length 835 635 635 635
(feet)
Bank Slope
(dW:dH) 1.9 1.9 1.9 1.9
Floodplain
Inundation Ratio 1 1.04 1.05 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 20 20 20 20
inches)
Instream Structure
(% shoreline) 6 6 6 6
Vegetaﬂ_on (% 0 88 88 0
shoreline)
Shade (% 16 4 12 16
shoreline)
May 2006

F:\301.00 Ayres USACE SRBPP\000 Site-Specific\SAM\BA SAM Tables.xis
5/6/2006

Stillwater Sciences




Table B-4
SAM Data Summary of Project Conditions for Site RM 34.5

Seasonal Values

Fall Winter Spring Summer
Water Surface
Elevation (feet) 24 3.9 34 27
Wetted Area 192,873 194,715 194,115 193,373
(square feet)
Shoreline Length 635 635 635 635
(feet)
Bank Slope
(dW:dH) 2 2 2 2
Floodplain
Inundation Ratio 1 1.1 1.12 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 12 0.06 0.06 12
inches)
Instream Structure 40 40 40 40

(% shoreline)

Vegetation (% shoreline)

Year 0 71 71 71 71
Year 1 71 78 78 71
Year 5 71 88 88 71
Year 15 71 a8 88 71
Year 25 71 88 88 71
Year 50 71 88 88 71
Shade (% shoreline)
Year 0 4 1 3 4
Year 1 4 1 3 4
Year 5 4 3 3 4
Year 15 16 7 11 16
Year 25 46 20 41 46
Year 50 80 20 60 80
May 2006

F:\301.00 Ayres USACE SRBPP\1000 Site-Specific\SAM\BA SAM Tables.xis . :
5/6/2006 Y ke Stillwater Sciences




Table B-5
SAM Data Summary for Existing Conditions at Site RM 72.2
Seasonal Values
Fall Winter Spring Summer
Water Surface
Elevation (feef) 7.3 12.4 10.5 8.5
Weted Area 429,067 450,024 441,922 433,842
(square feet)
Shoreline Length 1,666 1,666 1,666 1,666
(feet)
Bank Slope
(dW:dH) 2.2 2.2 2.2 2.2
Floodplain
Inundation Ratio 1 1.10 1.12 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 4 4 4 4
inches)
Instream Str'ucture o4 24 o4 24
(% shoreline)
1 0,
Vegetatlpn (% 0 88 88 0
shoreline)
g,
Shade (% 40 10 30 40
shoreline)
May 2006 |
;(\3230%0 Ayres USACE SRBPRVI000 Site-Speclfic\SAM\BA SAM Tables.xls S tlllwa te r S C jences




Table B-6
SAM Data Summary of Project Conditions for Site RM 72.2

Seasonal Values

Fall Winter Spring Summer

Water Surface :

Elevation (feet) 7.3 12.4 10.5 8.5
Wetted Area 429,067 450,024 441,022 433,842
(square feet)

Shorefine Length 1,666 1,666 1,666 1,666
(feet)
Bank Slope
(dW:dH) 2.5 10 2.5 25
Floodplain

Inundation Ratio 1 1.19 1.21 1
(AQ2:AQavg)

Bank Substrate
Size (D50 in 12 0.06 12 12

inches)
Instream Structure
(% shoreline) 40 40 40 40
Vegetation (% shoreline) ]
Year 0 0 50 50 0 B
Year 1 0 75 75 0
Year 5 0 88 88 0
Year 15 0 88 88 0
Year 25 0 88 88 0
Year 50 0 88 88 0
Shade (% shoreline)
Year O 10 2 7 10
Year 1 10 2 7 10
Year 5 10 4 7 10
Year 15 22 8 15 22
Year 25 52 20 45 52
Year 50 80 20 60 80
May 2006

F:\301.00 Ayres USACE SRBPP\1000 Site-SpecificiSAMIBA SAM Tables.xis . .
5/6/2006 Stillwater Sciences




Table B-7

SAM Data Summary for Existing Conditions at Site RM 99.3

Seasonal Values

Fall Winter Spring Summer
Water Surface
Elevation (feet) 20.4 26.3 24.4 21.7
Wetted Area 56,460 68,606 65,291 58,413
(square feet)
Shoreline Length 416 416 416 416
(feet)
Bank Slope
(dW:dH) 2.4 2.5 3.5 27
Floodplain
Inundation Ratio 1 1.17 1.23 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 12 12 12 12
inches)
Instream Structure
(% shoreline) 0 0 0 0
Vegetatl_on (% 0 75 76 0
shoreline)
0,
Shade (% 0 0 0 0
shoreline)
May 2006

F:\301.00 Ayres USACE SRBPP\1000 Sita-Specific\SAMBA SAM Tables xIs
6/6/2006

Stillwater Sciences




Table B-8
SAM Data Summary of Project Conditions for Site RM 99.3

Seasonal Values

Fall Winter Spring Summer
Water Surface
Elevation (feef) 20.4 26.3 24.4 21.7
Wetted Area 56,460 68,606 65,291 58,413
(square feet)
Shoreline Length 416 416 416 416
(feet)
Bank Slope
(dW:dH) 2.5 10 10 25
Floodplain
Inundation Ratio 1 1.33 1.41 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 12 0.06 0.06 12
inches)
Instream Structure 40 40 40 40

(% shoreline)

Vegetation (% shoreline)

Year O 0 50 50 0
Year 1 0 75 75 0
Year5 0 75 76 0
Year 15 0 75 76 0
Year 25 0 75 76 0 |
Year 50 0 75 76 0 |
Shade (% shoreline) i
Year 0 0 0 0 0
Year 1 0 0 0 0
Year 5 0 2 0 0
Year 15 12 6 8 12
Year 25 42 20 38 42
Year 50 80 20 80 80
May 2006

F:\301.00 Ayres USACE SRBPP\1000 Site-Specific\SAM\BA SAM Tables.xls - .
5612006 Stillwater Sciences




Table B-9
SAM Data Summary for Existing Conditions at Site RM 123.5
Seasonal Values
Fall Winter Spring Summer
Water Surface
Elevation (feet) 26.2 31.6 30.1 28.8
Wetted Area 49,639 53,759 52,539 51,544
(square feet)
Shoreline Length 540 540 540 540
(feet)
Bank Slope
(AW:dH) 1.5 1.6 1.5 1.5
Floodplain
Inundation Ratio 1 1.29 1.32 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 18 18 18 18
inches)
Instream Structure
(% shoreline) 0 0 0 0
H [+)
Vegetatlgn (% 0 88 88 0
shoreline)
Shade (% 1 0 1 1
shoreline)
May 2006

F:\301.00 Ayres USACE SRBPP\1000 Sita-Specific\SAM\BA SAM Tables.xls

5/6/2006 Stillwater Sciences




Table B-10
SAM Data Summary of Project Conditions for Site RM 123.5

Seasonal Values

Fall Winter Spring Summer
Water Surface
Elevation (feet) 26.2 31.6 30.1 28.8
Wetted Area 49,639 53,759 52,539 51,544
(square feet)
Shoreline Length 540 540 540 540
(feet)
Bank Slope
(dW:dH) 2 10 2 2
Floodplain
Inundation Ratio 1 1.46 1.50 1
(AQ2:AQavg)
Bank Substrate
Size (D50 in 12 0.06 12 12
inches)
Instream Structure 40 40 40 40

(% shoreline)

Vegetation (% shoreline)

Year 0 0 50 50 0
Year 1 0 75 75 0
Year5 0 88 88 0
Year 15 0 88 88 0
Year 25 0 88 88 0
Year 50 0 88 88 0
Shade (% shoreline)
Year 0 0 0.0027 0 0
Year 1 0 0 0 0
Year 5 0 2 0 0
Year 15 12 6 8 12
Year 25 42 20 38 42
Year 50 80 20 60 80
May 2006

F2A301,00 Ayres USACE SRBPPV000 Site-SpeciiciSAMIBA SAM Tables.xls , .
5/6/2006 ¢ i’ Stillwater Sciences




Table B-11
SAM results showing bank-line weighted relative response (feet) at RM 26.9.

Fall (September-November) winter (December-February) Spring (March-May) Summer (June-August

Focus Fish Species and
Scenario

Smolt Cutmigration

Smolt Qutmigration

Smolt Dutmigration

Smolt Qutmigration
Juvenile Rearing
Adult Upstream
Juvenile Rearing
Adult Upstream
Migration

Juvenile Rearing

Adult Upstream

Juvenile Rearing
Adult Upstream

Migration

Migration
Adult Habitat

fhcubation
Adult Habitat
Spawning and
{ncubation
Adult Habitat
Spawning and
incubation
Adult Habitat
Spawming and
Incubation

Spawming and

ES
2
-1
=
“w
=
3
2
=5

Central Valley spring-run ch
Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0

Year 1

Year 5

Year 15
Year 25
Year 50
Sacramento River winter-run chinook salmon
Year 0 o
Year 1 b4
Year 5 27
Year 15 30
Year 25 15
Year 50 43 25

Central Valley steelhead

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

78 26 58 13 Hé 2 51 [
27 59 66 &6 21 51 66
32 65 70 70 26 56 e
Kt 72 78 78 35 &5 78
Ab 83 73 92 51 79 92

Delta Smelt

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

-246 | -246
246 | -246
-246 | -246
246 | -246
-246 | ~146

-246
246
246
<146
-246

-246 | -246
-246 | -246
-246 | -246
246 | -246
-246 | -246

oc|lo|lo|o|e|e
=01 k=3 E=] [=] [=] [~}
(=3 k=0 E=0 [ =] [=] [=]
a|lc|la|lo|lo|o
f=0 E=0 Eel Lo [o] Lo]
L=l k=3 R} [=] f=] [~}
= Bl Kol B [ ol

Notes: 1 Dark shading represents seasons in which various life stages are not found in the modeled reach of the Sacramento River.
2 Results calculated from time-averaged relative respnses (with minus without praject) to changes in each of six habitat
variables used in the SAM (USACE 2004).

May 2006
FA301.00 Ayrax USAGE SREPP\I000 Sil-Bpacilic\SAMBA BAM Tables iy Stillwater Sciences
ey




Table B-12
$AM results showing bank-line weighted relative response (feet) at RM 34.5.

Fall (September-November) Wwinter (December-February) Spring (March-May) Summer (June-August

Focus Fish Species and
Scenario

Smolt Qutmigration

Adult Upstream
Smolt Outmigration
Smolt Outmigration
Juvenile Rearing

Migration
Adult Upstream

Incubation
Juvenile Rearing
Adutt Habitat
Adult Upstream
Migration
Spawning and
Incubation
Juvenile Rearing
Adult Habitat
Migration
Spawning and
Incubaticn
Adult Habitat

Spawning and

Smolt Qutmigration

Adult Upstream
Incubation
Juvenile Rearing
Adult Habitat

Spawning and

5.
8
g
w
g
3
]
3

Central Valley spring-run ch
Year 0
Year 1

Year 5
Year 15

Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Central Valley steelhead

Year O
Year 1
Year 5
Year 15
Year 25
Year 50

Delta Smelt

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

187 | 187
187 | 187
187 | 187
187 | 187
187 | 187

263
263
163
~263
263

(=3 L=0 =g L= [} L]
(=3 k=32 k=1 [=] [~} [=]
(=0 k=0 E=3 [=] =] Lo
(=1 k=1 L] [=] [ =] [=]

e

o

&
ololoc (oo
oo (ocljolo|(c

263

Notes: 1 Dark shading represents seasons in which various life stages are not found in the modeled reach of the Sacramento River.
2 Results calculated from time-averaged relative respnses (with minus without project) to changes in each of six habitat
variables used in the SAM (USACE 2004),

May 2006
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Table B-13

SAM results showing bank-line weighted relative response (feet) at RM 72.2.

Fall (September-November) Winter (December-February) Spring (March-May) Summer (June-August

s § 8 5

Focus Fish Species and | & g% £ g 8 E £l E E g
i o k-] a ] k-] a k-] at ] k-] =) 4
ocusFishSpeciesand |\ § |2 | § | & | 818 |B_| §|E|E(E (B _| &SV E (&L |51 &81E|S2
Scenario = 5| = = s |8 5| 5 |2 g| = =218 wE| = B
Bg 8| S |3 |8 |Es|ps| v | 2|8 |85|28| 2| 8| E|EEI2E| & R
SElEE| =2 | @ | T (2S|ER| = T |S8|ER| 2| | T |22iE8| = =
IR I A L R A A R EL L IR A A
391885 | 5|3 |8§182 5| 5|3 |sF|aE| 5|5 | [3E(R2| 2|5 |%

Central Valley spring-run chinook salmon

Year 0
Year 1

Year 5
Year 15

Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Central Valley steelhead

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

135 17

17

136 17

17

152 pi:]

28

176 49

4%

210 85

i)

Delta Smelt

Year
Year 1
Year 5
Year 15
Year 25
Year 50

992

845

B44

992

845

845

992

845

845

992

845

845

570

[=3 E=0 N=0 L=} [~} [=]

olo|lc|o|o|e
S{o|o|o|o|e

992

OIo|lC{o|o |

845

845

cloljlocio|ole

olo|lolo (|

S|loc|loo(o|e

Notes: 1 Dark shading represents seasons in which various life stages are not found in the modeled reach of the Sacramento River.

May 2008
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/82008

variables used in the SAM (USACE 2004).

2 Results calculated from time-averaged relative respnses (with minus without project) to changes in each of six habitat

Stillwater Sciences




Table B-14

SAM results showing bank-line weighted relative response (feet) at RM 99.3.

Fall (September-November) Winter (December-February) Spring (March-may) Summer (June-August)
Focus Fish Species and E -% ,E; % E g % § % B § 'E ; E» E g % g % 8

25|58 £ 2 lgg|E4 2| =z |28|58 5 | 2|5 |z888| 5|8 |¢%

SE30| E| B | E|3E|2F| 5|3 |EE|2f Bl:lFlEE[azlil2|3

28| 5| 5| S (gF|82| 5|5 | 3 |2F|148 53| 5 |2 [2£) 823 |5 | %
Central Valley spring-run chinook salmon
Year 0 0 0 [} 0 0 1}
Year 1 34 27 | 103 99 34 3
Year 5 34 18 105 101 34 3
Year 15 7 3 113 108 37 4
Year 25 40 36 1N 120 40 [
Year 50 47 44 | 134 138 47 9
Central Valley fail-run chinook salmon
Year 0 0 0 0 (4] 0
Year 1 27 103 34 99 34
Year 5 28 | 105 34 101 34
Year 15 31 113 36 108 37
Year 25 36 | 121 39 120 40
Year 50 44 | 134 46 138 47
Central Vailey late fall-run chinook salmon
Year 0 1} 0 0 0 0 0
Year 1 34 26 34 103 34 18
Year 5 34 26 35 105 34 28
Year 15 37 31 36 113 36 3
Year 25 40 37 38 121 39 40
Year 50 47 44 41 134 46 57
Sacramento River winter-run chinook salmon
Year 0 0 1]
Year 1 3 25
Year 5 3 25
Year 15 4 30
Year 25 6 36
Year 50 9 43
Central Valley steelhead
Year 0 0 [¢] 0 0 0 4] 4} 4] 0 0 0 0 Y] 0 0 0
Year 1 69 8 28 69 6% 44 86 69 69 44 82 69 6% 8 6 69
Year 5 69 8 28 69 6% 44 87 69 6% A4 83 69 69 8 26 69
Year 13 73 10 32 73 73 49 93 72 72 48 88 72 73 10 ki 73
Year 25 81 14 318 81 77 55 99 7% 79 59 97 79 81 14 37 1
Year 50 92 19 47 92 83 63 108 | 90 90 78 112 a0 92 19 46 92
Delta Smelt
Year 0
Year 1
Year 5
Year 15 Delfta stmelt not modeled upstream of Reach 1 (RM 0-80)
Year 25
Year 50

Notes: 1 Dark shading represents seasons in which various life stages are not found in the modeled reach of the Sacramento River.
2 Results calculated from time-averaged relative respnses (with minus without project) to changes in each of six habitat

variables used in the SAM (USACE 2004).

May 2008
Stillwater Sciences
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Table B-15

SAM results showing bank-line weighted relative response (feet) at RM 123.5.

Fall (September-November) winter (December-February) Spring (March-May) Summer (June-August)
3 : 8 g
-] 4 o E=] -] = n E)
. . E K fud £ £ g E £ o £ il
Focus Fish Spgmes and g |2 % 2| 5|8 |z % 2|l 5|8 |2 uEB B | g g g g N
Scenario 2 o= 5| = g 5 |8 - g| = £ F |G losl & § g wE| = 5 3
S5l g8 o 8 |35|88| ¢ | S |# (5885 ¢ |3 | E|S8|Fg 2|82
81521 F |5 |z (28598 | 5|5 |28(38) 8 % |5 |55|23|¢8 (¢ |¢2
' - o - - ("3
2238 3| £ | S ({3838 3185 | 8 |32)82 3 5 2 |33|8E| 3|5 |3

Central Valley spring-run chinook salmon

Year 0
Year 1
Year 5
Year 15
Year 25
Year 50

Year 0
Year 1
Year 3
Year 15
Year 25
Year 50

Year 0
Year 1
Year 3
Year 15
Year 25
Year 50

Sacramento River winter-run chinook salmon

Year O 0
Year 1 %
Year 5 5
Year 15 6
Year 25 9
Year 50 12
Central Valley steelhead
Year ( 1] 0 ] [¢] [ 0 4] 0 1] i} 0 0 0 0 1] 0
Year 1 91 13 45 91 92 68 135 | 92 92 26 61 92 21 12 44 91
Year 5 91 13 45 N 93 69 136 9% 92 27 62 92 91 12 44 91
Year 15 97 15 51 97 97 75 143 9% 96 30 67 96 97 15 50 97
Year 25 107 19 59 107 | 102 84 151 | 104 | 104 38 77 104 | 106 19 59 106
Year 50 122 26 70 122 1 1 88 152 | 120 | 120 52 93 120 | 122 26 70 122
Delta Smelt
Year 0
Year 1
Year 5
Year 15 Delta smelt not modeled upstream of Reach 1 (RM 0-80)
Year 25
Year 30
Notes: 1 Dark shading represents seasons in which various life stages are not found in the modeled reach of the Sacramento River.
2 Results caleulated from time-averaged relative respnses (with minus without project) to changes in each of six habitat
variables used in the SAM (USACE 2004).
May 2006
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Attachment D
DWR Sites SAM Results




Table 1a. Site; Sacramento River 20.8L — SAM Input Values for Existing Conditions

Season
Summer-Fall Winter-Spring

Average Water Surface Elevation (feet) 23 33
Water Surface Elevation During 2-year Flood (Q;) na 7.6
Q, ¥-width na 243
Shoreline Site Length (feet) (1.) 663 663
Channel 5-Width (feet) (W) 231 235
Wetted Area (square feet) (LxW) 153,153 155,805
Bank Slope (dW:dH) at 0-3 ft depth 12.5:1 12.5:1
Floodplain Inundation Ratio (Wq2:Wqavg) na 1.03:1
Bank Substrate Size (D5 in inches) 1.6° 16°
Instream Structure (% shoreline) 69 69
Vegetation (% shoreline) 0 88
Shade (% shoreline) 82 82

* Corps longitudinal types: 92% of natural bank and 8% of large riprap.

Table 1b. Site: Sacramento River 20.8L — SAM Input Values for With-Project Conditions

Season

Summer-Fall

Winter-Spring

Average Water Surface Elevation (feet) 23 © 33
Water Surface Elevation During 2-year Flood (Q) na 7.6
Q; %-width ‘na 233
Shoreline Site Length (feet) (L) 663 663
Channel ¥-Width (feet) (W) na 206

Wetted Area (square feet) (LxW)

Same as pre-project

Bank Slope (dW:dH) at 0-3 ft depth 1.5:1 3.5:1
Floodplain Inundation Ratio (Wq2:Wqayg) na 1.13:1
Bank Substrate Size (Ds; in inches) 11.5 58
Instream Structure (% shoreline)

Year 1 69 69
Year 5 69 69
Year 15 69 69
Year 25 34 34
Year 50 34 34




Vegetation (% shoreline)

Year 1 0 8

Year 5 0 15
Year 15 0 30
Year 25 0 40
Year 50 0 40
Shade (% shoreline)

Year 1 0 0

Year 5 0 10
Year 15 0 20
Year25 0 27
Year 50 0 27




RM 20.8 WRI Values (area weighted - square feet)
Chinook Salmon
Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1. -6433.80 -11504.22 -16720.78: -23044,37
5 -8149.48 -12951.10 -21179.66 -24890.,49
15 -12438.68: -165668.30 -32326.85 -29505.79
25 -12652,37; -15113.28 -33205.83] -25421.43
50: -12865.29; -13922,12 -34406.45, -22327 .49
Steelhead | !
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
"0 0.00 0.00
11-17209,76 -7566.06
5 -18395.07 -8244.50
15 -21358.33 -9940,59
25 -18010.06 -8986,39
50; -15063.35 -8376.02
Delta smelt
Spawning/Iincubation
Year Winter-Spring
0 0.00
1! -11233,07
5 -11720.05
15! -12937.48
25 -11084.27 .
50; -9653.74 | :
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RM 20.8 WRI Values (bankline weighted - feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -27.85 -48.95 -72.38 -98.06
5 -3528  -55.11 -91.69  -105.92
15 -53.85 -70.50 -139.94. -125.56
25 -54.77 -64.31 -143.75 -108.18
50 -55.69 -59.24 -148.95 -95.01
Steelhead : :
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -61.22 -73.23
5 -68.08 -78.28
15 -85,22 -90.89
25 -77.34 -76.64
50 -71.30 -64.10
Delta smelt

Spawninglincubation
Year Winter-Spring

0 0.00
1 -47.80
5 -49.87
15 -55.05
25 -47.17
50 -41.08
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Table 2a. Site: Sacramento River 26.5L — SAM Input Values for Existing Conditions

Season

Summer-Fall Winter-Spring
Average Water Surface Elevation (feet) 2.6 4.1
Water Surface Elevation During 2-year Flood (Q;) na 9.3
Q; Y4-width na 194
Shoreline Site Length (feet) (L) 837 837
Channel ¥%-Width (feet) (W) 186.5 189
Wetted Area (square feet) (LxW) 156,101 158,193
Bank Slope (dW:dH) at 0-3 ft depth 1:1 1.1:1
Floodplain Inundation Ratio (Wq2:Wqavg) na 1.03
Bank Substrate Size (D in inches) 1.67* 16”2
Instream Structure (% shoreline) 5 5
Vegetation (% shoreline) 0 88
Shade (% shoreline) 47 47

# Corps longitudinal types: 92% natural bank and 8% large riprap.

Table 2b. Site: Sacramento River 26.5L — SAM Input Values for With-Project Conditions

Season

Summer-Fall

Winter-Spring

Average Water Surface Elevation (feet) 2.6 4.1
Water Surface Elevation During 2-year Flood (Q,) na 9.3
Q; 2-width na 170
Shoreline Site Length (feet) (L) 837 837
Channel %-Width (feet) (W) 147 150

Wetted Area (square feet) (LxW)

Same as pre-project

Bank Slope (dW:dH) at 0-3 ft depth

2:1

3.5:1

Floodplain Inundation Ratio (Wq2: W qave)

na

1.13

Bank Substrate Size (D in inches)

11.5

5.8

Instream Structure (% shoreline)

Year 1

Year 5

Year 15

Year 25

Year 50

BB n | A | Ln

S I S I L VT BV R RV




Vegetation (% shoreline)

Year 1 0 8
Year 5 0 15
Year 15 0 30
Year 25 0 40
Year 50 0 40
Shade (% shoreline)

Year 1 0 0
Year 5 0 10
Year 135 0 45
Year 25 0 52
Year 50 0 52




RM 26.5 WRI Values (area weighted - square feet)
Chinook Salmon

Juvenile Rearing
Year Fall Winter-Spring

Smolt Migration
Fall Winter-Spring

0 0.00 0.00

0.00 0.00

11 -1154.65 -1710.34

-6595.28 -9385.98

5 -1462.56 -1042.85
15 -2232.33 625.86

-8354.02 -8334.90

-12750.88;: -5707.19

25. -2203.04 2058.50

-13219.71% -1730.29

50! -2375.96 2898.97

-13937.52] 1057.28

H

Steelhead | ! | !
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0. _000 0.00
1, -2878.42 -7152.78
5 -1921.65 -5758.98
15 470.28 ~-2274.47
25! 2562.57 1189.71
50; 3813.42 3356.92
Delta smelt

Spawning/Incubation

Year Winter-Spring

0 0.00
1 636.18
5 2900.75
15: 8562.18
25, 8796.18
50 7029.61 i
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RM 26.5 WRI Values (bankline weighted - feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -6.19 -9.05 -35.36 -49.66
5 -7.84 -5,52 -44.79 -44,10
15 -11.97 3.31 -68.37 -30.20
25 -12.30 10.89 -70.88 -9.15
50 -12.74 15.34 -74,73 5.59
Steelhead | [ | |
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -15.23 -37.85
5 -30.47
15 2.49 -12.03
25 13.56 6.29
50 20.18 17.76
Delta smelt
Spawning/Incubation
Year Winter-Spring
0 0.00
1 3.37
5 15.35
15 45.30
25 46.54
50 37.19 :
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Table 3a. Site: Sacramento River 32.5 R — SAM Input Values for Existing Conditions

Season

Summer-Fall Winter-Spring
Average Water Surface Elevation (feet) 29 4.9
Water Surface Elevation During 2-year Flood (Q;) na 11.3
Q; Y-width na 232
Shoreline Site Length (feet) (L) 2,350 2,350
Channel “%-Width (feet) (W) 220 222
Wetted Area (square feet) (LxW) 517,000 521,700
Bank Slope (dW:dH) at 0-3 ft depth 1.2:1 1.2:1
Floodplain Inundation Ratio (W2 Woavg) na 1.05
Bank Substrate Size (Ds, in inches) 4.6”*° 4.6”*°
Instream Structure (% shoreline) 59 59
Vegetation (% shoreline) 0 38
Shade (% shoreline) 68 68

* Corps longitudinal types: 23% large riprap and 77% natural bank.

Table 3b. Site: Sacramento River 32.5 R — SAM Input Values for With-Project Conditions

Season

Summer-Fall

Winter-Spring

Average Water Surface Elevation (feet) 29 4.9
Water Surface Elevation During 2-year Flood (Q;) na 11.3
Q, ¥%-width na 218
Shoreline Site Length (feet) (L) 2,350 2,350
Channel Y%-Width (feet) (W) 180.5 184

Wetted Area (square feet) (LxW)

Same as pre-project

Bank Slope (dW:dH) at 0-3 ft depth 24:1 4.9:1
Floodplain Inundation Ratio (Wq2:Wqavg) na 1.18
Bank Substrate Size (D5, in inches) 5.8 5.8

Instream Structure (% shoreline

Year 1 40 40

Year 5 40 40

Year 15 40 40

Year 25 20 20

Year 50 20 20




Vegetation (% shoreline)

Year 1 0 15
Year 5 0 30
Year 15 0 60
Year 25 0 80
Year 50 0 30
Shade (% shoreline)

Year 1 0 0
Year 5 0 20
Year 15 0 40
Year 25 0 53
Year 50 0 53




RM 32.5 WRI Values (area weighted - square feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -6510.77; -9742.83 -15832.70 -33665.96
5 -8246.98 -3611.00 -20054.75 -22835.87
15 -12587.49: 11718.57 -30609.89 4239.36
25 -13260.74; 16716.85 -34023.17 13388.59
50 -14390.22; 17764.85 -40321.97 14021.69
Steelhead | i %
Juvenile Rearing Smolt Migration n
Year Winter-Spring Winter-Spring
0o 000 0.00
1 -14337.88 -18832.28
5 -7087.43 -9400.88
15 11038.72 14177.63
25 16977.05 21216,76
50 18097.87 23441.43
Delta smelt

Spawning/Incubation

Year Winter-Spring
0 0.00

1i 22968.21

5 33597.27

15 60169.93

25 60929.34
50 58908.70
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RM 32.5 WRI Values (bankline weighted - feet)
Chinook Salmon
Juvenile Rearing

Smolt Migration

Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -29.59 -43.89 -71.97:  -151.65
5 -37.49 -16.27 -91.16  -102.86
15 -57.22 52.79 -139.14 19.10
25 -60.28 75.30 -154.65 60.31
50 -65.41 80.02 -183.28 63.16
Steelhead | | i
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -64.59 - -84.83
5 -31.93 -42.35
15 49,72 63.86
25 76.47 95.57
50 8152 105.59
Delta smelt !
Spawning/Incubation
Year Winter-Spring
0 0.00
1 103.46
5 151.34
15 271.04
25 274.46
50 265.35 i
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Table 4a. Site Sac 56.8 R — SAM Input Values for Existing Conditions

Season

Summer-Fall Winter Spring
Average Water Surface Elevation (feet) 44 11.0 6.1
Water Surface Elevation During 2-year Flood na 220
(Q2)
Q; ¥%-width na 308
Shoreline Site Length (feet) (L)770 770 770 770
Channel ¥-Width (feet) (W) 246 260 251
Wetted Area (square feet) (LxW) 189,420 200,200 193,270
Bank Slope (dW:dH) at 0-3 ft depth 5.1:1 21:1 35:1
Floodplain Inundation Ratio (Wq2:Wavg) na 1.20
Bank Substrate Size (D5, in inches) 2! 2° 2
Instream Structure (% shoreline) 68 68 68
Vegetation (% shoreline) 0 86 86
Shade (% shoreline) 46 46 46
® Corps longitudinal types: 10% of large riprap and 90% natural bank.

Table 4b. Site Sac 56.8 R — SAM Input Values for With-Project Conditions
Season

Summer-Fall Winter Spring
Average Water Surface Elevation (feet) 44 11.0 6.1
Water Surface Elevation During 2-year Flood na 22.0
(Q)
Q, Y-width na 290
Shoreline Site Length (feet) (L) 770 770 770
Channel ¥2-Width (feet) (W) 223 239 226
Wetted Area (square feet) (LxW) Same as pre-project
Bank Slope (dW:dH) at 0-3 ft depth 46:1 25:1 39:1
Floodplain Inundation Ratio (Wq2:Wqav,) na 1.24
Bank Substrate Size (Ds, in inches) 0.01 0.01 0.01
Instream Structure (% shoreline)
Year 1 23 69 46
Year 5 23 69 46
Year 15 23 69 46
Year 25 12 34 23
Year 50 12 34 23




Vegetation (% shoreline)

Year 1 0 13 15
Year 5 0 25 25
Year 15 0 50 50
Year 25 0 70 70
Year 50 0 70 70
Shade (% shoreline)

Year 1 0 0 0
Year 5 0 17 17
Year 15 0 33 33
Year 25 0 47 47
Year 50 0 47 47




RM 56.8 WRI Values (area weighted - square feet)
Chinook Salmon

Juvenile Rearing

Smolt Migration

Year Fall Winter Spring Fall Winter Spring
0 0.00 0.00 0.00 0.00 0.00 0.00
1 -5157.92 -7279.01. -9150.66 -12373.65; -19150.59; -21177.01
5 -6533.37 -6718.83 -8804.78 -15673.29 -17716.61 -20323.11
15 -9971.99 -5318.38! -7940.09 -23922 .39 -14131.65 -18188.39
25 -10332.56 -3221.42; -6101.43 -25361.33; -9508.21 -14342.06
50 -10881.76 -1598.93] -5253.56 -27826.77: -6836.55 -13113.29
Steelhead | : : !
Juvenile Rearing Smolt Migration
Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 -9783.01 -11672.31 -12094.07; -13740.48
5 -8995.16 -11186.40 -11670.59 -12620.52
15 -7025.55 -9971.64 -8361,.80 -9820.62
25 -4404.56 -7764.37 -4827.60; -6853.21
50 -2491.43 -6832.91 -2111.96] -5241.98
Delta smelt !
Spawning/Incubation
Year Winter Spring
0 0.00 0.00
1 -69157.53 -71161.18
5 -87540.31 -90077.21
15 -133497.25, -137367.26
25 -135306.70  -139245.82
50 -136669.18; -140680.58 :
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RM56.8 WRI Values (bankline weighted - feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter  Spring Fall Winter  Spring |
0 0.00 0.00 0.00 0.00 0.00 0.00 ' |
1 -20.97 -28.00 -36.46 -50.30 -73.66 -84.37 |
5 -26.56 -25.84 -35.08 -63.71 -68.14 -80.97
15 -40.54 -20.46 -31.63 -97.25 -54.35 -72.46
25 -42.00 -12.39 -24.31 -103.09 -36.57 -57.14
50 -44.23 -6.15 -20.93 -113.12 -26.29 -52.24
Steelhead | i 3
Juvenile Rearin Smolt Migration
Year Winter Spring Winter Spring
0 0.00 0.00 0.00 0.00
1 -37.63 -46.50 -49,98 -54.74
5 -34.60 -44,57 -44,89 -50.28
15 -27.02 -39.73 -32.16 -39.13
25 -16.94 -30.93 -18.57 -27.30
50 -9.58 -27.22 -8.,12 -20.88
Delta smelt :
Spawning/Incubation
Year Winter Spring
0 0.00 0.00
1 -265.99, -283.,51
5 -336.69 -358.87
15 -513.45; -547.28
25 -520.41 -554.76
50 -525.65, -560.48 | ;
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Table 14a. Site: Cache Slough 16.5 L — SAM Input Values for Existing Conditions

Season
Summer-Fall Winter-Spring

Average Water Surface Elevation (feet) 2.1 2.7
Water Surface Elevation During 2-year Flood (Q,) na 6.0
Q, %-width na 159
Shoreline Site Length (feet) (L) 495 495
Channel }2-Width (feet) (W) 149 151
Wetted Area (square feet) (LxW) 73,755 74,745
Bank Slope (dW:dH) at 0-3 ft depth 42:1 37:1
Floodplain Inundation Ratio (Wq2:Wqavg) na 1.05
Bank Substrate Size (D5, in inches) 0.01 0.01
Instream Structure (% shoreline) 90 90
Vegetation (% shoreline) 0 80
Shade (% shoreline) 0 0

Table 14b. Site: Cache Slough 16.5 L — SAM Input Values for With-Project Conditions

Season

Summer-Fall Winter-Spring
Average Water Surface Elevation (feet) 2.1 2.7
Water Surface Elevation During 2-year Flood (Q,) na 6.0
Q, %-width na 149
Shoreline Site Length (feet) (L) 495 495
Channel %2-Width (feet) (W) 131 137
Wetted Area (square feet) (LxW) Same as pre-project
Bank Slope (dW:dH) at 0-3 ft depth 2:1 2:1
Floodplain Inundation Ratio (Wq2:Woayg) na 1.09
Bank Substrate Size (Ds, in inches) 11.5 11.5
Instream Structure (% shoreline)
Year 1 90 90
Year 5 90 90
Year 15 90 90
Year 25 45 45
Year 50 45 45




Vegetation (% shoreline)

Year 1 0 0

Year 5 0 0

Year 15 0 0

Year 25 0 0

Year 50 0 0

Shade (% shoreline)

Year | 0 0

Year 5 0 0

Year 15 0 50
Year 25 50 50
Year 50 50 50




Cache RM 16.5 WRI Values (area weighted - square feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -654.68; -1878.59 -3469.20; -9573.56
5 82926 -2213.45 -4394.33 -11651.80
15 -1265.71 -3050.59 -6707.13; -16847.41
25! -978.19 -2662,37 -5383.69; -15935.58
50, -381.33; -2404.68 -4421.16; -15454.25
Steelhead : } {
Juvenile Rearing Smolt Migration o
Year Winter-Spring Winter-Spring
0 0.00 0.00
1] -2960.87 -7325,52
5 -3438.46 -8787.10
151 -4632.44 -12441.07
25 -3896.17 -11298.96
50; -3416.85 -10492.18
Delta smelt | |
Spawning/Incubation
Year Winter-Spring
0 0.00
1. 17293.95
5 21905.67
15; 33434.97
25 33891.57
50 34228.31 | i
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Cache 16.5 WRI Values (bankline weighted - feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00: 0.00 0.00:
1 -4.39 -12.44 -23.28 -63.40
5 -5.57 -14.66 -29.49 -77.16
15 -8.49 -20.20 -45.017  -111.57
25 -6.57 -17.63 -40.16, -105.53
50 -2.56 -15.93 -29.67,  -102.35
Steelhead i |
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -19.61 -48.51
5 -22.77 -58.19
15 -30.68 -82.39
25 -25.80 -74.83
50 -22.63 -69.48
Delta smelt | ‘
Spawning/Incubation
Year Winter-Spring
0 0.00
1 114.53
5 145.07
15 221.42
25 224 45
50 226.68 ;
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Table 15a. Site: Cache Slough 21.8 R — SAM Input Values for Existing Conditions

Season

Summer-Fall Winter-Spring
Average Water Surface Elevation (feet) 2.4 34
Water Surface Elevation During 2-year Flood (Q;) na 6.3
Q, %-width na 593
Shoreline Site Length (feet) (L) 2,455 2,455
Channel %-Width (feet) (W) 579 582
Wetted Area (square feet) (LxW) 1,421,445 1,428,810
Bank Slope (dW:dH) at 0-3 ft depth 30:1 28:1
Floodplain Inundation Ratio (Wq2: Wqavg) na 1.02
Bank Substrate Size (Ds, in inches) 0.01 0.01
Instream Structure (% shoreline) 5 5
Vegetation (% shoreline) 0 90
Shade (% shoreline) 10 10

Table 15b. Site: Cache Slough 21.8 R — SAM Input Values for With-Project Conditions

Season

Summer-Fall

Winter-Spring

Average Water Surface Elevation (feet) 24 34
Water Surface Elevation During 2-year Flood (Q,) na 6.3
Q; Ve-width na 582
Shoreline Site Length (feet) (L) 2,455 2,455
Channel ¥-Width (feet) (W) 559 561

Wetted Area (square feet) (LxW)

Same as pre-project

Bank Slope (dW:dH) at 0-3 ft depth

28:1

27:1

Floodplain Inundation Ratio (Wq;: W)

na

1.04

Bank Substrate Size (D5 in inches)

11.5

11.5

Instream Structure (% shoreline)

Year 1

Year 5

Year 15

Year 25

Year 50

PRl ]| L
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Vegetation (% shoreline)

Year 1 0 0
Year 5 0 0
Year 15 0 0
Year 25 0 0
Year 50 0 0
Shade (% shoreline) '

Year 1 0 0
Year 5 0 0
Year 13 0 25
Year 25 0 25
Year 50 0 25




!"

Cache RM 21.8  WRI Values (area weighted - square feet)

Chinook Salmon

Year

Steelhead

Year

Delta smelt

Year

Juvenile Rearing

Fall Winter-Spring
0 0.00 0.00
1 -8105.86; -22757.60
5 -10267.43  -27650.90
15 -15671.34! -39884.14
25 -16201.417  -37791.53
50 -16991.35) -36961.62

Smolt Migration

Fall Winter-Spring
0.00 0.00
-57391.82 -152396.05
-72696.31 -187137.06
-110957.52 -273989.60
-115270.26 -264918.93
-121982.68 -262340.49

i

Juvenile Rearing

Smolt Migration

Winter-Spring Winter-Sprin

0 0.00 0.00
1 -40270.40 -128979.93
5 -48473.80 -156898.71
15 -68982.29 -226695.65
25 -64199.57 -215997.20
50 -62165.57 -212966.53

Winter-Spring
0 0.00
1 281617.92
5 356716.04
15 544461.32
25 541935.66
50 527497.06

H

Spawning/Incubation
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Cache 21.8 WRI Values (bankline weighted - feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 -14.00 -39.10 -99.12,  -261.85
5 -17.73 -47.51 -125.55 -321.54
15 -27.07 -68.53 -191.64  -470.77
25 -27.98 -64.93 -199.091  -455.19
50 -29.35 -63.51 -210.68.  -450.76
Steelhead i !
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 -69.19 -221.62
5 -83.29 -269.59
15, -118.53 -389.51
25 -110.31 -371.13
50, -106.81 -365.92
Delta smelt ! :
Spawning/Incubation
Year Winter-Spring
0 0.00
1 483.88
5 612.91
15 935.50
25 931.16
50 906.35 i
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Table 16a. Site: Steamboat Slough 16.2 R — SAM Input Values for Existing Conditions

Season

Summer-Fall

Winter-Spring

Average Water Surface Elevation (feet) 2.1 2.7
Water Surface Elevation During 2-year Flood (Q,) na 6.2
Q; %-width na 204
Shoreline Site Length (feet) (L) 230 230
Channel '42-Width (feet) (W) 200 201
Wetted Area (square feet) (LxW) 46,000 46,230
Bank Slope (dW:dH) at 0-3 ft depth 14:1 14:1
Floodplain Inundation Ratio (Wq2:Wqav,) na 1.01
Bank Substrate Size (Dsp in inches) 20° 20°
Instream Structure (% shoreline) 5 5
Vegetation (% shoreline) 0 63
Shade (% shoreline) 3 3

* Corps longitudinal type: 100% large rock (>20”)

Table 16b. Site: Steamboat Slough 16.2 R — SAM Input Values for With-Project Conditions

Season

Summer-Fall

Winter-Spring

Average Water Surface Elevation (feet) 2.1 2.7
Water Surface Elevation During 2-year Flood (Q,) na 6.2
Q; Y%-width na 185
Shoreline Site Length (feet) (L) 230 230
Channel ¥2-Width (feet) (W) 168 170

Wetted Area (square feet) (LxW)

Same as pre-project

Bank Slope (dW:dH) at 0-3 ft depth

2:1

2:1

Floodplain Inundation Ratio (Wq::Wgayg)

na

1.09

Bank Substrate Size (Djsy in inches)

11.5

11.5

Instream Structure (% shoreline)

Year 1

Year 5

Year 15

Year 25

Year 50

RNt | L]
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Vegetation (% shoreline)

Year 1 0 8
Year 5 0 15
Year 15 0 30
Year 25 0 40
Year 50 0 40
Shade (% shoreline)

Year 1 0 0
Year 5 0 0
Year 15 0 0
Year 25 50 50
Year 50 50 50




Steamboat RM 16. WRI Values (area weighted - square feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 23.03 -30.25 76.71 -1319.23
5 29.17 -6.50 97.17 -1356.85
15 44.52 52.89 148.31 -1450.90
25 36,32 254.96 64.03 -516.31
50 19.15 627.66 -107.10 905.90
Steelhead ] ? ;
Juvenile Rearing Smolt Migration |
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 14.95 -1001.05
5 84.89 -939.44
15 259,72 -785.44
25 638.79 113.92
50 1328.39 1491.19
Delta smelt !
Spawning/Incubation
Year Winter-Spring
0 0.00
1 -997,13
5 -694.85
15 60.85
25 93.12
50 -409.40
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Steam 16.2 WRI Values (bankline weighted - feet)
Chinook Salmon

Juvenile Rearing Smolt Migration
Year Fall Winter-Spring Fall Winter-Spring
0 0.00 0.00 0.00 0.00
1 0.12 -0.15 0.38 -6.56
5 0.15 -0.03 0.49 -6.75
15 0.22 0.26 0.74 -1.22
25 0.18 1,27 0.32 -2.57
50 0.10 3.12 -0.54 4.51
Steelhead | i ;
Juvenile Rearing Smolt Migration
Year Winter-Spring Winter-Spring
0 0.00 0.00
1 0.07 -4,98
5 0.42 -4.67
15 1.29 -3.91
25 3.18 0.57
50 6.61 7.42
Delta smelt
Spawning/Incubation
Year Winter-Spring
0 0.00
1 -4.96
5 -3.46
15 0.30
25 0.46
50 -2.04 ! !
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